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The Chandler & Silver Water Motor, 

This machine, which is of the cylinder 
type, is so constructed as to automatically 
vary the capacity of the cylinders to meet 
the requirements of the load, whereby only 
the exact amount of water at the obtainable 
pressure is 
founded with 
the 
drawing, and in 


used, and should not be con- 
the class of water motors in 
which regulation is obtained by wire 
which substantially the 
same amount of water is used for a light as 
for a heavy load. The construction is shown 
in the sectional views, Figs. 1, 2 and 3, and 
by the perspective views. 


designated by 


Similar parts are 
the same figures in all the 
engravings. 

Fig. 1 longitudinal 
through the cylinder end of the 
on the line, A B, Fig. 2. Fig. 2 is a cross 
section of the cylinder, and Fig. 3 
the valve or port face. 

The cylinders 1, 2, 3, 4,5 are arranged 
concentrically around a central spindle 17, 
and are comprised in 
bronze. 


represents a section 


machine, 


a plan of 


To the cylinders are fitted pistons, 12, 13, 
from which connecting rods, 18, extend to the 
crank disk, 21, which is firmly keyed to the 
shaft 28. The eylinders revolve by and over 
the stationary ports, 6,7, and the port faces, 
8,9; 6 being the supply and 7 the discharge 
port. from 
left to right, or in the direction of the figures 
1, 2,3 &e., Fig. 2., 


As each cylinder passes the face 9, at the 


The direction of revolution is 


instant of completing its inward or down- 
ward stroke, it opens into the supply port 6, 
and the 
upward or outward stroke, until at its com- 
pletion it passes the face &, which cuts off 
the supply of water to the cylinder, and at 
the same 
port. As 
hetween the cylinders and valve face, there 


takes water during whole of its 


time opens it into the discharge 


there are no ports or passages 
is no loss of pressure from friction of water 
in contracted spaces, all the pressure in the 
water chamber being utilized at the pistons. 
As there are a number of cylinders consecu- 
tively taking water at the same point, two or 
more cylinders being always in action, the 
variation in flow is very small, and the jar 
or water hammer is scarcely perceptible at 
even the highest speed, which is limited only by 
the ability of the water to follow the pistons. 
The smaller sizes have been run, we are told, 
at from 1,500 to 2,000 revolutions per minute, 
Without being fastened to the floor, and were 
perfectly steady. The larger sizes have been 
run at correspondingly high speeds. A ma- 


chine rated at 7 horse-power, having five 
cylinders of 25 inches diameter by 45 inches 
maximum stroke, has been run at from 500 
to 600 revolutions per minute, corresponding 
to a piston speed of 187 to 225 feet per 
minute, 

The 


which is required to run at 450 revolutions 


makers have one of this size in use, 


per minute for its regular work. 

The pressure against the partitions between 
the cylinders tends to force the cylinder 
casting away from the face, 10, and the thin 
film of water which is always 
effectually 


prevents 


interposed 


between them, lubricates the 


faces and metallic contact or 


abrasion. This pressure is resisted by the 
the 


and means of adjustment is provided by the 


collar bearing, 14, 15, on spindle, 17, 
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nuts, 16, at its lower end. The spindle 17, 
is fed to its 
bearing in the cylinder casting, amd to the 
collars 14, 15, 


tube. 


is hollow, and through it oil 


being supplied through a 


The connecting rods, which are of steel, 


are provided with spherical ends, one end 


being seated in the bronze bushing or slip 


il : ; 
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or Warer Moror. 





rotated by 


20, in 
piston. 

The cylinder casting is 
gears, 24, 25. These gears 
construction that they run 





the crank dise, and the other in the 


the 


are of such a 


correctly and 


smoothly whatever may be the angle between 


the cylinders and crank disk. 


have been fully 


described 


These wears 
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Macuinist of Jan. 20, 1883, and need not be 
detail 
any 
the 
varying the stroke. 


shown in here. This capability of 


running at angle is a necessity on 


account of for 


construction adopted 

The arrangement for oiling the connecting 
rod bearings consists of an annular groove, 
22, surrounding the main shaft bearing, 238, 
the 
the bearing and conveys it to the ball ends 


which groove catches overflow from 
through the oil holes shown. 

The pistons are packed with leather rings. 
Any the 


valve face, is caught by the bonnets, 27, and 


leakage of water by them, or at 


escapes by the overtlow, 26. 
The casting, forming the water chamber, 


trunnions at either side 
the 
the circle described by the con- 
ends, 19. These trunnions are 
hollow, and through them the water flows, 


the 


is supported on 
of the 


rent to 


machine, axis of which is tan- 


necting-rod 


being conducted to and from water 
chamber through the side pipes. 

Before reaching the trunnions on the sup- 
ply side of the motor, the water passes the 
throttle 


controlled by the governor. 


to and 
This governor 


valve, which is connected 
is of the high-speed, spring type, and is very 
sensitive. 

As liquids exert pressure equally in all 
directions, the water, in exerting pressure on 
the pistons, reacts on the opposite direction 
the 


tending to swing the movable parts back- 


against back of the water chamber, 29, 
ward and downward. 

This tendency, as well as the weight of the 
chamber and attachments, is balanced by 
weights adjustable on levers. These weights 
are so adjusted that the maximum pressure 
of water obtainable is just sufficient to push 
the cylinders out to the position of full stroke, 
when running under the maximum load. 

As any portion of the load is thrown off, 
the slight consequent increase in speed of the 
regulator contracts the opening of the throt- 
tle valve, and slightly reduces the pressure 
The weight then falls 
until it is balanced by the reduced pressure 
the 
time rises, and, reducing the angle between 


in the water chamber. 


in the water chamber, which at same 
the cylinder and crank disk, thereby propor- 
tionally lessens the stroke. 


At an 


occurs, 


increase of load the reverse of this 
The variation in pressure required 
to change from maximum to minimum stroke 
is but a few pounds, which loss is very small 
when compared with that due to the ordinary 
system of regulation, 

It will be noticed that 


when the machine 


is running the pistons are divided into two 
sets, moving in Opposite directions, and con- 
sequently the machine is as sensitive to 
changes of cylinder pressure as if the pistons 
These 


will change the stroke so quickly that move- 


were absolutely frictionless. motors 
ment is plainly perceptible at every stroke of 
such machines as small planers, or at every 
impression of a cylinder 
1200 to 1400 


printing press, 


running at impressions per 
hour. 

As the axis of the trunnions on which the 
water chamber oscillates intersects the axes of 
the connecting rods when they are passing 
the lower center, the clearance is constant for 
all lengths of stroke. 

The theory of the 
plained as follows: 


2. in 


machine may be ex- 


Referring to Fig. 6, page 


which O NX is the the 


axis of main 








€) 


‘ad 


shaft, and ( A B the circle described by the 
outer ends of the connecting rods, attached 
to the erank disk. / A and A P are the 
axes of connecting rods at half and full out- 
ward stroke, and also represent the direction 
of pressure from the pistons to the crank 
disk. 

Let the intensity of the pressure on any 
DA, 


into two 


represented by 
be resolved 
AK, two 
AD the 
is parallel to the axis, OX, 


rod at mid-stroke be 


Which pressure may 


components, .1/’ and sides of a 
of which 
force, HA, 
the action 


is diagonal. 


rectangle 
The 
and as far of the machine is 


is 


concerned, results only in end pressure on 


the shaft. The force, /’A, is perpendicular 
to the radius, AO, being tangent to the 


circle, CAB, and tends to produce rotation 
the axis, O Y. As the pistons ap- 
proach the upper end of the 
outward stroke, the component, A’, which is 


about 
center or 
tiways perpendicular to the common plane 
of the axis, makes a continually decreasing 
AQ, until at the 
with it, and 


end 
the 


angle with the radius 
of the 
arm of the movement becomes zero. 

Let BCJ represent the 
the plane of rotation of the crank disk and 


stroke it coincides 


angle between 


the plane normal to the axis of the cylinders. 
The forces AL, WB, 
the line (J. Then, 
decreases, so also 
DAR, 
vram, DFAE, is proportional to the sine of 
the angle DAF. that 
the rotative movement transmitted is propor- 


are perpendicular to 
the BC, 


the angle, 
Now the side, A/’, of the parallelo- 


angle 


its 


does similar 


From this it follows 
tional to the sine of the angle between the 
cylinder and crank disk, and consequently 
to the consumption of water. 

- Fig. 5 represents the smaller sizes of the 
machines, which are especially designed for 
running machinery of all kinds 
than 1 H. PP. They 
adapted to running coffee 


requiring 


less are especially 
and spice mills, 
light 


to 


light printing and 


chinery. 


presses any ha- 


They are invariable as their 
stroke, and are not quite as economical in 
the 


wthough in this respect the makers claim 


consequence — as larger machines, 


that they surpass any attempts previously 
made. 

The larger sizes are especially adapted to 
driving elevators, as they use only enough 
water to make the lift, proportioning the 
consumption exactly to the weight lifted. 
These machines have been used for driving 
circular saws, lathes, planers, — printing 
presses, and in fact for almost every purpose 
for which not more than ten to twelve horse- 
power is required. 

The makers are the Chandler Water Motor 
Company, whose Boston office is at 1,325 
Washington street, 

The introduced 
Australia by James A. Roberts, Melbourne. 


motors are being into 
i 

British working machinists and inventors 
are very much pleased with the changes in 
the patent laws, which enable them to pro- 
tect any useful inventions they may originate. 
Hitherto British patent laws have been a pro 
lt 


there, that moneyless inventors were nearly 


tection to capital alone. was notorious 
always cheated out of the products of their 
ingenuity or inventive genius. The develop- 
ment of British machinery supplies a long 
record of moneyed men getting credit for in- 
ventions which they never devised. Appli- 
ances that in many instances brought fame 
and increased fortune to men already rich, 
were purchased from the real inventors for a 
trifle. No more pathetic story of human 
wrong exists than that of British inventors 
who suffered by being debarred from protect- 
ing their own by the obstacle of exorbitant 
patent fees. 
ee 


Points in the Shop System at the Hancock 
Inspirator Works, 


At the works of the Hancock Inspirator 
Company, in Boston, we noticed recently a 
novel system in the arrangement of special 
The various operations on the shells 
or cases of the inspirator require the use of a 


tools. 


variety of tools for boring, reaming, facing, 
cutting seats, &c., and these tools are carried 
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in the spindles of ten upright drills, arranged 
in a row so that the tables clamped at a uni- 


form height will just touch one another, 


making as it were a continuous table or 


platen the entire length of the line of drills. 
The operations on the shell of an inspirator 
at of this line of 
cutting tools, and when the shell reaches the 


are commenced one end 
other end, being slid along from = table to 
As the 
they can by 


table, the operations are completed. 
of different 
this arrangement each be run at the proper 


tools are sizes 


speed. So far as possible the tools used are 
are examined by a 


it 


made adjustable, and 


workman whose business is to attend to 
them, at regular intervals, and when neces- 
sary 


always ready, are substituted. 


adjustments are made or new tools, 


Gauges are 
used to prove the correctness of the work 
heing done, and to adjust the tools by. 

For all threads limit are used, the 


raures 


difference in the size of a pair of these 
gauges being the greatest allowable ditfer- 
ence in the sizes of parts. Thus for any 


hole tapped there are a pair of accurately 
made serew plugs, one of which must screw 
into the tapped hole while the other will not. 
Gauges onthe same general principle preserve 
sizes in all the parts, making it possible to 
duplicate pieces, and doing away with any 
question of fitting in assembling the parts. 
For inside threading lathe tools those simi- 
lar to the one shown by the sketch are used. 
As of 
steel, a, usually long enough for two full 


will be seen this consists of a disk 


threads, and of a diameter to some extent 


proportioned to the size of the hole to be 
threaded. This disk is made to serew toa 
round shank, 4, and eut the required lead and 
a notch cut in the periphery, to 


as 


at ¢, 
provide a cutting edge and clearance for 
chips. The advantages of this kind of tool 
are that the thread can be accurately formed 
the lathe, 
until the entire disk is worn out. 


in and once cut will be correct 
No time is 


required to grind to shape, and the possi- 


db 
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being used. It should be observed in mak 
ing and using these tools that for an outside 
right-hand tool the thread on the disk should 
cut left-handed, but 
handed thread it should be cut right-handed. 


Where it is necessary to cut up close to a 


be for an inside right 


shoulder the front side of the disk is recessed 
from the center out nearly to the thread, and 
the part outside the recess worked off in the 
lathe to the angle of the pitch. 

We 


man of the works, a 


were shown by Mr. Barney, the fore- 
lathe at work cutting 


short threads, in which for lack of time and 


room the tool is not withdrawn from the 
thread in running back. Of course this is 
only a question of no back-lash, which 


might perhaps be looked for in a new lathe, 
lathe, that had 


seen a good many years’ service. 


but this was an old Putnam 


The system by which the work of making 
at 
very Complete from the time the patterns go 
into the foundry till the finished inspirator 
the it 
allowed to do until its working qualities are 


inspirators is carried on these works is 


leaves testing room, which is not 


thoroughly tested. The greatest care is used 
in the selection and mixing of the metal for 
casting, the chips made in the works not 
being used in the foundry for fear of the 
accidental presence of pieces of iron or 
steel. 


AB 


There is another story afloat about a buzz- 
saw encountering a bomb-shell that was im- 
bedded in a log. This time the incident hap- 
pened in New Orleans. Before it was in South: | 
Carolina. The forests of the South were well 
peppered with shot and shell during the late 
unpleasantness, and it would not be surprising 
if 
Saws. 
started there is no telling how it will mul- | 


embedded shells should use up several | 


But when once one of these stories is 
tiply. Northivestern Lumberman. 


I 


Car-Builders’ Club, 
The first meeting for the season of this | 
held 
street, New York, on the evening of October | 
kth. Mr. Garey, president of the club, oc- | 
cupied the chair, and there were about a} 
The 
character, 


club was in the rooms, 113 Liberty | 


dozen members present. business was 


of a preliminary and consisted 
principally of making arrangements for the | 


succeeding meetings of the club for the com- 


ing season. The following subjects were 
for 


November meeting 


chosen investigation and discussion : 


The quality of material 


used in the construction and maintenance of 


railroad cars. December-—The carrying ca- 


pacity of freight cars. January Car wheels 


and axles. February — The benefits to be 
derived by railroad and car manufacturing 


companies from the adoption of a standard 
March 
Whether it would be practicable or economi- | 


freight car of the various Classes. 


eal to light cars with electricity or also, | 


vas: 


a 


VA 
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bility of 
All the grinding is done on the cutting edge, 


mistakes in grinding is avoided. 


ate, which is ground away as required until 
substantially nothing is left of the threads 
around the disk. The is held 
in the tool-post between two blocks, each 


round shank 


hollowed out on one side to fit it, and as the 
disk is ground away, in sharpening, it is 
only necessary to turn the shank around to 
bring the cutting points to the right height. 
The tool is very cheaply and easily made, 
has large lasting qualities, requires a mini- 
mum expenditure of time in grinding and if 
aft all and to the right 
height with the round shank in line with the 


ground to cut set 
lathe will cut a thread of the correct shape. 
Outside thread tools are made on the same 
principle, the disk in this case usually being 
bolted to the side and near the end of a 


rectangular shank, a countersink headbolt 
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an inquiry into improved heating and venti- 
lation. 
ee 
Bellamy’s Pattern-Makers’ Vise and 
Clamp. 

This vise, although especially made for 
pattern-makers and wood-workers’ use, can 
be used for other purposes. The two jaws 
can be used as an ordinary vise, or can be 
removed, while the clamps alone are required. 
The back jaw sits rigidly in the soeket, but 
the front jaw can be left to swivel for tapered 
work, or can be made fast in any position by 
the thumb-screw. The actuating screw can 
be quickly moved by the heavy hand-wheel. 
The vise can be attached to any bench by 
two screws. The jaws open six inches. 

The New York agent for the sale of this 


vise is H. F. Sise, 100 Chambers street. 


| hole be 


ithe east, and then we give it a turn or 
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Last Duck in the Machine 


Shop. 


Whipping the 


By Frank H. Rrenarps. 


tell how in his native 
land the enterprising Chinaman lives in a boat 
and keeps vreat flocks of ducks, and how he 
trains those ducks to promptly return to their 


Books of travel us 


home at the proper time by always whipping 
the last This, it 
practice of wider application, and the method 


duck. seems to me, is a 
of the ingenious Celestial might even tind its 
use in the modern machine shop. IT have 
the of the 


chanic arts. The free discussion of methods 


faith in continued progress me- 


and practice cannot but be of value to all 
concerned, and improvement is visible every- 
where. In calling attention to our generally 
loose practice of tapping holes in machine 
work LT imagine I am pointing out what is 
just now the last duck, and it is to be hoped 
that the animal will receive such a castiga- 
tion that we may 
then be able to turn our attention to the next 


not at my hands alone 
lageard. If there is anything more careless 
and disgraceful, measured by the precision 
of our workmanship in many other particu- 
lars, than the common practice of tapping 


| holes by hand I do not happen to think what 


No one needs to be told that bolt-heads 
and flat and true 
upon the surfaces they are to bind.  Every- 
one knows that every hole should be tapped 
straight and true, and only straight and true 
Only thus can a perfect 


it is. 
nuts should come down 


from the beginning. 
You can’t start a parallel 
can't 


secured. 


tap— which commonly use 
start it crooked and straighten it up about 
the time the hole is half tapped and have a 
perfectly tapped hole when finished any more 


than you can start to saw off a piece too 


we you 


short and have it the right length when done. 
We try it often enough though. The usual 
Way to tap a hole is to start in the tap hap- 
hazard, just turn it around and bear on, and 
after it gets a hold to 
‘draw we stand off to the north and take 


good and begins 
a good squint at it, then we squint at it from 
two, 
crowding it over hard to the southwest at the 
same time, that being the direction we think 


it probably ought to go. Then we stop and 


i squint and guess again,and when we get it nea 
| 
the ** 


pretty good” or the * that'll do” angle 
we run the tap down to the depth required 


with a glowing sense of relief. We are 


| truthful enough never to use the word ‘‘true” 


or ‘t right” in characterization of work done 
in this way. We tap holes as we govern our 


steam engines: we let them go wrong first 
and then try to correct them and so maintain 
a kind of respectable average, and in the case 
of the steam engine this practice is justified 
by the fact that as vet—-or I have not heard 
of it 


thing better, but in the matter of tapping 


human ingenuity has not devised any- 


holes the simplest mechanic could readily de- 
vise a means of guiding a tap truly, but it is 
seldom done. 

In the autobiography of James Nasmyth, 
lately published, he enumerates the impor- 
of life, and 
among them is a device for guiding a tap in 


tant mechanical inventions his 


hand tapping. It is simply a sleeve fitting 
the shank of the tap with 
angles to it to be clamped to the piece to be 


a base at right 
tapped. The ingenuity displayed in the de 
vice is trifling, but his recognition of the 
necessity and value of correct workmanship 


and his insistance upon it, mark his high 


| Status as a mechanic, 
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The life of Nasmyth, to which I have | 
alluded, is a work of surpassing interest, and | 
which every young mechanic 
own and read. Here is a little passage 
occurs early in the book :—**The 
that the eyes and the fingers 


one should | 
that 
truth 
the bare fin- | 
gers—are the two principal inlets to sound | 
practical instruction. They are the chief | 
sources of trustworthy knowledge in all the | 


1s 


materials and operations which the engineer 
has to do with. No hook knowledge can avail | 
for that purpose. The nature and properties | 
of the materials must come in through the | 
finger ends; hence I have no faith 
addicted to 
Gloves, especially kid gloves, are 
perfect non-conductors of technical knowl- | 


edge.” 


in young | 


engineers who are wearing | 


vloves. 


Tapping and drilling have not progressed 
together. I saw the machine shop years be- 
fore I saw a drill-press. Drilling was mostly | 
by hand, and at one time I lent the operation | 
considerable of my valuable assistance. Since 


then drilling has been promoted, and we may 


say it is now always done by machine. Tapping 
is still mostly done in ‘‘the good old way.” 
Generally speaking the best time that will | 
ever be found to tap a hole is when you drill 
it. We often take great pains to true up and 
clamp a piece for drilling. 
of preparation will have a double value if we 
ulso tap the piece while in this position. 
When mechanics get their eyes open the 
drilling machine will be put in the market as 
a drilling and tapping machine. The design 
of the modern drill-press with its balanced 
spindle and quick return movement, the re- 
lease of the feed leaving the spindle free to 


follow the lead of the tap, fits it completely | 


for tapping purposes. 


shipper, and the arrangement is complete. I 
have put a backing belt upon our best drill 
press, and it is a great success and adds 
largely to our comfort. Taps may probably 
be driven with safety by a good and true drill 
chuck. If some flat places are ground upon 
the shank to match the jaws of the chuck it 
will make it much 
Hats should be true 
do it efficiently. 
There is room 


safer. Of course these 


an emery grinder would 


the iparket for a 
spindle drill, or a new drilling and tapping 
machine. 

for drilling 


in two- 
I would have one spindle run fast 
and the other slow for tapping; 
thus there would be no time lost in changing 
drill and tap. The two spindles should be 
equi-distant from the center post, so. that 
when a hole was drilled the table could be 


swung around 


under the other 


These 


to bring it 
spindle for tapping. 
ning at the 


y 
ore 


a speed between that of 
spindles, gearing up to the one and 
down to the other. Thus all the speeds of 
the back geared drill would be 
without the back gears. 


two 


-aring 
obtained 


[ doubt not there are others who could say 
something upon the tapping question, and I 


think they would find a good audience in the | 


readers of the American Macninist. 
certainly like to know how many are travel- 
ing in the newer and better way. It may be 
that the and 
practice is wider diffused than I am aware 
of. I certainly walked through the large 
establishment of one of our most respectable 


true and economical 


machine tool builders, not long since, and 1 
saw hand-tapping in progress, and I saw no 
A center in the drill spindle 
vuiding the top of the tap is often a con 
venience and will result in true work. The 
loveliest tapped holes T ever encountered I 
The 
and the 
We can't 


other mode. 


saw in one of Prof. Sweet’s engines. 
at the 
thread was just perfect and lovely. 


holes were enlarged bottom, 


|} machines are made suitable to 


all afford that, but we can make our work 
true and strong, if not quite so pretty, 
- Be 
Compound locomotives appear to gain 


favor in Europe, and the number in use is 


steadily increasing. Huagineering las re- 
cently published engravings and details of a 
new locomotive of this type, which wes ex 
hibited in the Amsterdam Exhibition. This 
Mr. Schichan of | 


Elbing, and is altogether of a different de- | 


locomotive was built by 


| lately 


The same labor | 


Provide sockets for | 
holding the taps, and a backing belt and | 


two spindles | 
could be driven by an intermediate shaft run- | 


I would 


correct 


lcutters for this class of work is, 
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sign from the Webb compound locomotive, 

illustrated in columns. The 
|Schichan engine has some resemblance to 
|the ordinary American locomotive, and is 
designed with two cylinders one for high 
pressure the other for low pressure steam, 
both being located outside the frames. The 
boiler carries steam of 160 pounds pressure. 
It is claimed that engines of this class save 
| fifteen per cent. of the fuel used by other 
|locomotives to do the same amount of 
| work. 


our 


The Milling Machine—Its Construction 
and Uses. 


EIGHTH PAPER. 


By Jonn J. GRANT. 


| Milling with a number of cutters together 
| on the same arbor is called gang milling, and 
| constitutes a large amount. of the work done 
|by the milling machine in gun and sewing 
machine factories. In this class of work the 
| milling machine of the present day is seen to 


its best advantage, the amount of work ac- 


being in some cases as high as 100 to 1 in 
|favor of the milling machine. The difficulty 
lof making and keeping in order the milling 





of 
greater than in the instance of tools for com- 


course, 


mon slab milling, yet by this one process 


| more than any other has it been possible to 


produce such work as guns, sewing ma- 
chines, and other like machinery, cheaply. 
And when it is carried further, and milling 
the 


pieces of machinery, 


mill in 
same manner heavy 
such as lathe beds, heads, saddles, and in 
fact nearly every part of a machine tool which 
is usually done on a planer, we shall come 
nearer to being 
foreign makers 
time keep the 
now is. 


able to compete in price with 
of such tools, and at the same 
quality of the tools where it 
The sum total of all the operations 


complished in comparison with the planer 


that have to be performed either by the planer 
or milling machine, on a lathe, for instance, 
would not cost more than one-third as much 
it 
costs for planing, including in both cases 
Such 


would necessitate the using of large numbers 


if done on the milling machine as 


now 


keeping tools in order. operations 
of gang cutters, and the accompanying draw- 
ings will, I think, give the best forms of the 
same as made by tool-makers in modern 
equipped shops. 

Fig. 1 shows a gang of cutters milling out 
the jaws of a lathe head, where the boxes are 
fitted in, the jaws having a lock for the cap 
to tie them together. 
of 
The-outside cutters are of sufticient 
These cut- 
under to dotted lines, and 


This operation requires 


a Six which made as 
follows: 
width to 


ters 


gang cutters, are 
cover the casting at A. 
are turned 
cut on both face and periphery. The two next 
the outside ones are straight cutters of a less di- 
ameter, equal to twice the distance at (. They 
should be for this size job and cutter 4” less 
in length than the distance to be milled, to 
The 
space between them, at /’, should be packed 


allow for grinding and adjustment. 


with paper washers. An exceedingly fine 


adjustment can be obtained in this way by 
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using tissue paper. ‘These two cutters are 


cut on the periphery only. The center cutter 
of the gang is made in two parts, locked to- 
the of old-fashioned 


clutch coupling. This allows the cutter to 


gether in manner an 


be spread apart for adjustment, and at the 
same time cut the entire surface. The cutters 
for milling the under side of the caps will 
require only four in the gang, the center one 
the 


other g and 


locked together as in ang 


occupying the distance from & to G, and cut | 


The 
and 


on two outside 
of a 


than the center ones equal to twice the depth 


the face only ones 


should be narrow, diameter less 


at C, and cut on the face and periphery. 
In making cutters that are locked together 


3 


| 

| the best plan is to cut the faces, like a clutch 
| coupling, with only four spaces or locks on 
| 2 

| cutters up to about 4’ diameter, and five or 


six on cutters above that size. This locking 


| together should be done before the teeth are 
}cut on the periphery, paying no attention to 
where the teeth may come, but cutting 


| them through the lock in any position. 
| Fig. 2 half size of the 
| blank for such a cutter, the other half being 
The 


how they are locked together. 


shows one-half 


la duplicate of this. engraving shows 
This plan ] 
think greatly superior to the plan of cutting 
teeth 
in the cutter, as the teeth in the locked posi 
tion 


| 


}as many teeth in the lock as there are 


are as strong as any other part of the 
cutter, with the advantage of not requiring 
nearly the amount of labor to cut them, and 
considerable less liability of cracking in the 
process of hardening. 

Finishing cutters should never be taken off 
the arbors except to grind, as the cost of an 
arbor is insignificant when compared with the 
cost of continually readjusting the cutters. 
When once set the cutters will mill, in many 
cases, hundreds, even thousands of pieces 
before wearing out of gauge. The roughing 
cutters, of course, may have to be ground a 
dozen times during the same period. 

A box containing paper washers, cut from 
of 
thicknesses, will be found invaluable around 


good, even-calendered paper various 


a milling machine. They can be punched 
out by the punch shown half size in Fig. 3, 
using a block of hard, close-grained wood, 
set endwise to punch against, 

These examples will show to those not 
familiar with this class of work the manner 


With 


suitable machinery and tools, it can be car- 


of making cutters for gang milling. 


ried to any extent as to dimensions of work. 
Any one, even without experience with the 
class of work shown and described, will see 
at a glance that the planer has no show 
whatever in either the amount of work turned 
off or the quality. The amountin the example 
shown is at least five to one in favor of the 
milling machine, and the quality is so much 
better that it hardly admits of comparison, 
the last head taken off the machine being an 
exact duplicate of others taken off before it. 
In my next article I will give an example 
of face milling with a cutter taking a rough- 
This 
can only be done in the larger class of mill- 
and will not 


ing and finishing cut at one operation. 
ing—that is, to good advantage 
do where extreme accuracy is required ; but 
for a great many places, such as facing off 
the ends of columns, beams, bridge girders, 
and thousands of other places, work can be 
done very rapidly that will stand a fair trial 


as to accuracy. 


ae 
Mr. B. Samuelson, M. P., an eminent 
Englishman, a scientist, a man of letters and 
chairman of the Royal Commission on 


Technical Education, speaking lately before 
the Iron and Steel Institute of which he is 
the that 
family in the United Kingdom would suffer 


president, made assertion each 


an annual loss of about $64, should anything 


happen to deprive Great Britain of the busi- 
ness followed as artificers and carriers for 
other nations. As a means of maintaining 


British eminence in art and commerce, he 
strongly urged improved technical and in- 
dustrial training for the men who were des- 
tined to prepare the products on which the 


country’s prosperity depended. 


— oe — 
The Franklin Institute will make a fine 
display of electrical appliances at the 
Electrical Exhibition, to be held in Phila- 


delphia next autumn. The work of organiz- 
ing committees is now going on, plans are 
A special building will 
be erected for the exhibition, Phila- 
delphia people have the reputation of _know- 





being proposed, ete. 
and, as 
ling how to manage such an affair, we expect 
| they that 
Amongst other things that ought to be defi 
| nitely settled is the actual cost of electric 


will make exhibition a success. 


lighting on a basis that will admit of intelli- 
gible comparison with other systems of light- 


ing, and if the Institute will do this they will 


confer a favor on many who are interested. 
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Dr. Williams, of the Baldwin Locomotive | 
Works, who has been in Europe lately on is 
combined business and pleasure trip, returned 
on October 13th by the North German Lloyd 
While in London, Dr. Wil- | 


liams contracted to build thirty locomotives 


steamer Werra. 
for railroads in the Argentine Republic. 
English parties made a vigorous effort to ob- 
tain this order, but the agents were instructed | 
to get American locomotives if possible. 


-_ => - 


The Ashland Coal and Iron Railway Com- 





pany’s shops at Ashland, Ky., have put in a 
busy season. From Mr. Roberts, the master 


mechanic, we learn that the shops have been 


entirely remodelled, and a new engine and 
boiler have been put in. They do the ma- 
chine work for one blast furnace, two coal 
mines, two steamboats, besides their car and 
engine work. During the summer they built 
a new Mogul locomotive, all the work having 
been done by themselves except the casting 
of the cylinders. They have completed a 
new round-house, and are now contemplating 
the erection of an important addition to their 
machine shop. 
‘ cam = 


Computation of Bevel Wheels. 
sy HuGo Biragram. 


The computation and the making of bevel 





wheels is decidedly more intricate than that 
of spur wheels, because the producing lines, 


instead of being parallel, as in the latter, are 
convergent into a point—the apex of the 
bevel wheel. The pitch circles of the various 
sections; instead of forming a cylinder, are 


all located in a conical surface—the pitch 


cone-—each section having a different diame- 


ter. Most of the dimensions should be meas- | 
ured by angles instead of linear lengths. 
Thus, the pitch cone is determined by its | 
angle, and also the height of the teeth above, | 


| 
| 
| 


and the depths of the spaces below the piteh 
] 


As the } 
computations require the use of trigonomet- 


cone are properly angular measures. 


rical tables, which unfortunately are rather 
avoided by the majority of machinists, the 
most usual expedient for determining the ele- 
mentary dimensions is to make a scale-draw- 
ing, and measuring by means of scale and 
protractor. Every experienced draughtsman, 

however, knows that in many instances the 

accuracy demanded of workmanship is much | 
higher than that attainable on the, drawing- 

board. It is a rare thing that an angle ona 
drawing, if measured by protractor, is deter- 
mined any closer than by half-degrees, while 
an error of a few minutes often causes a ma- 
chine to be far from first-class. 

Even if the object were not the attainment 
of greater accuracy, the method suggested in 
the following possesses value in requiring 
less time and skill. 

The data required to make a bevel wheel 
are, the number of teeth, the largest pitch- 
diameter, the angle of pitch cone, length of 
face, the angles of the height of teeth and the 
depth of spaces, and the outside diameter of 
the blank. By far the most bevel wheels are 
made in pairs forming right angles, and for 
this reason the following will be confined to 
such: 

The Pitch. 


as the radius of the pitch circle in bevel 


In one sense the pitch as well 


wheels are more properly expressed in angu- 
lar than in linear measure, notwithstanding 
the usual practice of giving the dimensions of 
bevel wheels by the largest pitch diameter 
and the corresponding circumferential or di- 
ametral pitch. It is a fact that while two spur 
wheels of equal pitch (provided they are both 
of the same system of interchangeable gear- 
ing curves) will invariably gear properly, the 
same is not necessarily the case with bevel 
wheels; for instance, a 24-teeth miter wheel 
67 diameter will never gear with a 28-teeth 
miter wheel 77 
ametral pitch in both is }”. On the other 


diameter, although the di- 


hand, bevel wheels with unequal pitches on 
their largest pitch diameters may be made to | 
gear correctly; for instance, a 20-teeth miter | 
6” diameter may gear with a 20-teeth miter 
7" diameter, provided the teeth of the latter 
the apices of both 
The teeth of 


| 
| 


are long enough and | 


wheels are made to coincide. 
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the 7’ wheel will, of course, project beyond 
those of the 6” The 
The linear pitch of spur 


wheel on the outside. 
reason is obvious. 
wheels is the same in all cross-sections, but 
in bevel wheels it is constantly changing from 
the outside to the inside end of the teeth. 
The pitch and the radius of the piteh-cirele, 
when expressed in angular measure, are rep- 
resented respectively by the angle formed by 
the lines connecting the centers of two adja- 
cent teeth with the apex of the pitch cone, 
and by that formed by the surface of the 
pitch cone with the axis. If the angle is 


}taken as a measure for the pitch, it can be 


said with certainty that any two bevel wheels 
of the same pitch will gear properly, provided 
the teeth of both wheels have the same dis- 
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or by means of trigonometrical tables, as the 
tangent of the angle of the pitch-cone is equal 
to the number of teeth of the wheel, divided 
The lat- 
ter process admits of greater accuracy. 
HTeight of Teeth.—The height of the teeth 
above, and the depth of the spaces below the 


by the number of teeth of its mate. 


pitch cone should invariably be measured by 
angles, and it is these angles that can very 
advantageously be found by diagrams instead 
of drawings or computations. In spur wheels 
the height above the pitch-line is usually made 
equal to the diametral pitch, and this propor- 
tion has been used as a basis for the construc- 
tion of the diagram represented in Fig. 1. 
The horizontal and vertical lines represent 
the numbers of teeth of both wheels forming 
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tance from the apices in order that they should 
come in gear when the apices of both wheels 
are made to coincide. 

But it is just in this respect that the largest 
pitch diameter and the linear pitch on the 
same come into play, as they limit or deter- 
mine this very distance, and the writer is far 
from advocating any change in the present 
mode of giving the dimensions of bevel 
wheels, but simply intended to show the pre- 
dominance of angular dimensions in bevel 
wheels, 

If the number of teeth of a pair of bevel 
wheels are given, the respective angles of the 
pitch-cones may be found by making a scale 
drawing and measuring the angle carefully, 
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a right-angular pair, while the circular ares 
show the respective angle representing the 
height of the teeth above the pitch cone. 

If, for instance, the number of teeth of a 
pair of wheels are 36 and 50, the location of 
the point of intersection of the No. 36 hori- 
zontal with the No. 50 vertical line (or eve 
versa) in relation to the circular ares is ex- 
amined—this point is on the table between 
the 1° and 2 


visions between the 1°50" and 1°55’ 


ares, or taking the smaller di- 
each of 
the smaller divisions representing 5 minutes), 
and it iseasy to judge within one minute the 
intermediate division. The point in question 
is very nearly halfway between the two cireu- 
lar ares, hence the angle sought is 19524’. 
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The curves of the diagram are true circular 
ares drawn from the zero point of the straight- 
If the radii are known any one 
can readily draw a diagram to larger scale, 


line division. 


and the following table gives the points where 
those ares intersect the 45° diagonal repre- 


senting the miter wheels: 


0°20’*, 0°25’ | 0°80’ | 0°35’ | 0°40’. 0.45’ 
243.09t 194.47 162.05 138.90 121.54 108.03 
0°50’ = 0°55’ jt 1°5’ 1°10’ | 1°30’ 
97.23 88.39 81.02 74.71 69.45 64.81 
1°20’ 1°Or” 1°30’ | 1°35’ | 1°40": ies’ 
60.76 57.19 54.01 | 51.16 48.60 46.29 
1°50’ 1°55’ 2 2°65’ 2°10’ , 2°15’ 
44.18 42.26 40.50 38.88 37.38 36.00 


2°20 2°30’ | 2°35’ 


‘ 2 2°40’ 
34.'71 | 33.51 | 32.39 | 31.35 


30.36 29.44 


2°50’ | 2°55’ 3 3°5’ $°10’ | 3°15 
28.58 27.76 | 26.98 | 26.25 | 25.56 24.91 
3°20’ | 3°25’ | 3°30’ | 3°35’ | 3°40’ | 3°45’ 
24.28 23.69 23.12 | 22.58 | 22.07 | 21.58 
3°50’ 5°55’ 4 4°5’ 4°10’ | 4°15’ 
21.11 | 20.66 | 20.22 | 19.81 | 19.41 | 19.03 
4°20’ | 4°25’ | 4°80’ | 4°35 4°40’ | 4°45’ 
18.66 | 18.31 | 17.97 | 17.6 7.32 | 17.02 
4°50’ 4°55 D 5-5’ 5°10’ | 5°15 
16.72 16.44 16.16 15.90 | 15.6 15.39 
» 20 sh 5°30 5°35’ | §°40’ | 5°45’ 
15.15 14.91 14.69 14.47 | 14.25 14.04 
5°50’ | 5°55 6 615 3°30’ | 6°46’ 
13.84 13.65 13.46 12.91 2.41 1.95 


* Angles, t No. of teeth 

| It may seem strange that there appear in 
| this table fractional numbers of teeth, but if 
| it is considered that the figures have reference 
to the diagram, Fig. 1, it is easy to see why 
The writer found it con- 
| venient to make two tables, one from 12 to 
200 teeth and another from 12 to 50 teeth, 
both occupying the same space, the latter 


| this should be so. 


| being drawn to a larger scale. 

The depth of the space below the pitch line 
| is usually made a certain percentage greater 
| than the height of the tooth above the pitch 
| line, the difference representing the clearance. 

There is, however, hardly any need for a 
second table, as the depth is readily found by 
multiplying the height by the proper 
coefficient. The Pratt & Whitney Com- 
pany, for instance, make the clearance one- 
eighth of the 
angle found by the diagram, Fig. 1, should 


diametral pitch, hence the 
be multiplied by 1.125 or % to obtain the 
depth of the space below the pitch line. The 
Brown & Sharpe Manufacturing Company 
make the clearance one-tenth of the thickness 
of the tooth (=), of the circumferential pitch. 
or 3-1416 of the diametral pitch),and for their 
system the said depth is found by using the 
coefficient 1.15708 instead. 

The total height of the tooth may be found 
by adding both angles, or by multiplying the 
angle found in the diagram by the coefficients 
2.125, or 2.15708, or whatever the case may 
be. 

As before mentioned, this diagram is cor- 
rect only if the pair of wheels transmit at 
right angles, as most bevel wheels do. If, 
however, angle-wheels are in consideration, 
the diagram can be made available by com- 
plementing each wheel by drawing or calcu- 
lation to a right-angular pair and determining 
the number of teeth which these imagined 
mates would have. These numbers will, in 
most cases, be fractional ones, which, how- 
ever, the diagram readily admits. 

Outside Diameter. 
easily found in bevel wheels as in spur wheels, 


This dimension is not as 


owing to the inclined position of the teeth. 
In spur wheels the modus operand? consists in 
adding to the pitch diameter twice the diam- 
etral pitch. In bevel wheels this item must 
first be multiplied by the cosine of the angle 
of the pitch cone before its addition to the 
largest pitch diameter. But even for this 
operation a diagram may be used to advant- 
age, Fig. 2 represents such a diagram, from 
which the dimension can be found which 
must be added to the pitch diameter in order 
to get the outside diameter of the bevel 
wheel, the pitch, and the angle of the pitch 


cone being given. The radial lines represent 
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the angle of the pitch cone, the circular ares 
drawn from the vertical scale denote the 
pitch, and the vertical lines joining the upper 
horizontal scale represent the sought dimen- 
sion in inches. Both scales are double, the 
corresponding ones being joined for identifi- 
cation. On the vertical scale of pitches the 
mark 2 should be at $, 3 at 4, 4 at J, etc., of 
the length of the scale; 12 at 19, 14 at 19, 20 
at 38, 24 at $f, etc. The horizontal scale 
represents 2 inches (enlarged scale), and each 
inch may be divided in 64ths, or, as Fig. 2 
shows, in 10ths, and if the diagram should be 
made 125” square, each jy” of any scale or 
rule would signify 
inch. 


roo Tespectively yoyo Of an 

If, for instance, the outside diameter of a 
4{8-teeth miter wheel, 12 pitch, were desired, 
the 12-pitch circle is followed up to where it 
intersects the 45° line. This point is located 
in relation to the upper scale at .118” (as 12- 
pitch is on the outer one of the vertical scale, 
the figure must be read on the upper hori- 
zontal scale). The pitch diameter being 4” 
the outside diameter of the bevel wheel blank 
should be 4.118 inches. 

Another example will suftice to show the 
use of the diagram. The outside diameters 
of a pair of bevel wheels 16 and 32 teeth, 4 
pitch, are found as follows: The angles of 
pitch cones are found to be 26°34’, and 63°26’, 
and following the 4-pitch circle to these 
angles, the figures found are .45 and .225, and 
as the pitch diameters are 4 and 8 inches, the 
outside diameters are 4.45 and 8.225 inches. 
When involute teeth are used, a modification 
of these outside diameters may 
be desirable in cases similar to 
this, owing to the well-known 
tendency of involute wheels to : 
jam in pinions if the number of 5 
teeth in the latter is below 25 or " 
30. Various means may be em- 
ployed to overcome this difficulty, 
but a discussion on this point 
would be beyond the intention 
of the present article. 

If the diametral pitch of the 
pitch 


largest circle of a bevel A 
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business nearly two years ago. He made 
many friends among those with whom he 
was brought into contact, and his death will 
be sincerely regretted by a wide circle of 
friends. He leaves a wife and two children. 
Railroad Gazette. 
—-_- 
Casting Finished Work Horizontally. 
By Tros. D. Wesr. 

In a former article I described the casting 
of a hydraulic hoist in dry sand. In this 
the manner of making a longer one in green 
sand will be described. It may be asked 
why, if a casting about twenty-three feet long 
could be made in green sand, one about 
143 feet long could not be made in the same 
way? It would be unreasonable to expect 
that such castings will be as perfect cast 
horizontally in green sand as if they were 
cast vertically in dry sand. The longest one 
would have been cast vertically had there 
been a foundry near by that had the facilities 
for doing it. The casting had to be made, 
and as no one would cast it vertically, some 
one must do it horizontally. The Cuyahoga 
Works was selected to do the job. The cast- 
ings, when finished up, presented a very 
creditable appearance for green sand work. 

The upper cut shows the dimensions of 
the casting, the dotted lines 
stock allowed for holding dirt and for finish- 


representing 
ing. The length of casting, as taken out of 
foundry was twenty-four feet two inches, 
eighteen inches of which, as shown at the 
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the greater portion of the dirt would be col- 
lected is a difficult task. 
tributors of dirt, while such as the one at 7 


Such gates are dis- 
confine it. This is a point that must be con- 
sidered in the gating of moulds, as it has 
much to do with providing that the gated 
end of a casting shall catch and hold the gate 
dirt. The gated end of such castings should 
contain about all of the gate’s impurities. 
But I think the interested reader will plainly 
see that this will depend greatly upon the style 
of gate used. Because it is the gated end, it 
will not be the cleanest or dirtiest. 

Another point that may be noticed is the 
destructive qualities of the two styles of gates 
shown. Under gates, as at /#, are, as a 
general thing, the easiest upon a mould, as 
the metal in flowing is not allowed to run 
over the mould’s surface, as it would from 
gate IT, 
is very liable to occur with the last-named 


Surface scabbing or mould cutting 


gate, because of the friction of metal upon 
at F, fill up a 


mould with very little surface friction, and 


the mould. Under gates, as 
are, as a general thing, the best to adopt. 

When under or side gates are used, so 
as to be independent of a cope, thereby not 


allowing skimming gates in the cope, the 
basin with the skimming core is) advan- 
tageous, as it prevents the skimmings from 
passing into the mould. In fact, for all clean 
work, combining such skimming basins with 
direct runners will always be a great assist- 
ance. 

As there was only a few of these castings 
to make, the company did not wish to go to 
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difficulty attending the splicing of such cores 
is in getting off the middle core vent. The 
most reliable way I know of to carry off such 
core vents is the one shown. When making 
rammed 

Then, 
when pasting the cores together, a connec- 
tion, 46, 47, 48 and 49, is made. (With this 
job 48 is not really necessary, as the upper 


the cores, vent rods, 44 and 45, are 
up in about the center of each half. 


vent is sufficient to take care of what is re- 
quired to be carried off.) Where the conec- 


tions are there must be a_ reliable close 
joint, for if any metal should get in you 
might expect a blow-up. In making the 
vents in the center of the halves instead of 
at the joint, as is generally done, there is less 
risk: for if iron does find its way to the 
joint it can do no harm, the parts where the 
connections are, of course, being excepted. 
When the cores are butted together in the 
mould, two pieces of }” gas tubes, 7 and A, 
are placed, the cavity for their insertion be- 
An end 
view of the cavity and tube is shown at sec- 


ing cut out in making the cores. 
tion through S, A. After the tube is in- 
serted about one inch in each vent hole, the 
rest of the cavity is carefully filled up with 
new moulding sand, which, if wet with beer, 
is all the better, as it will air-dry more solid 
than if the sand is dampened with water. 
The tubes are better for having a few 4” 
holes drilled in them, as this will allow any 
eas in the green sand used to escape. Be- 
fore smoothing off the green sand, it should 
be vented down to the tubes with a fine 
wire: the holes at the surface being well closed, 

the green sand is then oiled over. 

The balance of the work is 


treated as is commonly done. 
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The cut of pattern, skeleton and 
mould, is shown wider than its 
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proportion to length. This is 
done to give a better chance 


for figures, ete. The cut of fle 








Patteru Skeleton 


casting is proportionately shown. 
— ie 
The desire to decrease the 


danger from. fast-revolving em- 











wheel does not agree with any 
of those pitches which are marked 
on the diagram, a new. suitable 
circle may be drawn, or else the Joint 
pitch may be assumed to be =1 
by using the largest circle of the 
diagram, but then the result must 
subsequently be multiplied by 
the actual diametral pitch. 

In turning up a blank it is 
necessary to know the outside diameter, 
the angle of the ends, and the angle of 
the top of the teeth. The first of these 
two angles is equal to the complement 
of that of the pitch-cone, the latter equal 
to the sum of the angles of the pitch- 
height of the teeth as 
found in diagram Fig. 1, but as the angles of 


cone, and the 


compound slide-rests are usually measured 
from the right-angular position, the slide- 
rest should be adjusted, for turning the ends 
of the teeth to the angle of the pitch-cone, 
and for turning the top of the teeth to the 
complement of the afore named sum of angles. 
— a oe 

Mr. Emil Wohlers, one of the firm of 
Nathan & Dreyfus, of New York, died in 
Vienna, Austria, Sept. 29. He was born in 
Lubeck, Germany, and at the time of his 
death was 37 years old. He was educated 
at the Polytechnic School at Hanover and 
started in business in Halle in an establish- 
ment engaged in manufacturing agricultural 
After- 
ward he was employed in a locomotive shop 
Then he Vienna, 
where he met Mr. Friedmann, the inventor 


machinery and stationary engines. 


in Germany. went to 
of the injector which bears his name, and 
took charge of his works and made many 
improvements in the steam jet apparatus, 
Fried- 
He came to this country in 1874 and 
Messrs. Nathan & Dreyfus, 
who had then begun the manufacture of the 


which were manufactured by Mr. 
mann. 


engaged with 


Friedmann injector. He entered upon his 
duties with great energy and enthusiasm, and 
made many improvements in the instruments 
manufactured by the firm. His ability led 
his employers to give him an interest in the 
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ery wheels has brought out anew 
Heman 3. 


Luens, Chester, Mass. It is the 


device patented by 


raisy combination with the 
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gate end, was added as stock for holding dirt, 
and was cut off in finishing. The rib (31 
Was cast on as a dirt riser, and was also cut 
off. No. 80 was a flange used to assist in 
the moulding, and as it was a good thing to 
attach the pouring gate to, it was left and 
cast as shown. The reason for pouring the 
casting entirely from the end that was not 
to be finished was that such gated castings 
will be the dirtiest at the gate end: in fact, 
such gates, as a general thing, do not dis- 
tribute dirt only in the section to which they 
are attached. If one were to cast an open 
sand block having such an under gate, he 
would most likely see nearly all the dirt col- 
lected in a body directly over the gate. The 
action of the molten metal forms a whirl- 
pool, as it were, over the cate, thereby pre- 
venting the dirt from flowing away with the 
metal. 

To further discuss the important question 
of properly gating moulds, the small cut is 
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presented. At F# is shown the under gate, 
similar to the one in the large engraving. 
The arrow represents the flow of metal. The 
core shown has prevented portions of the 
dirt from rising up to the top of the cope. At 
/T is shown a style of gating that will not con 
fine the dirt to the gate portion of the cast- 
ing; and, in fact, to correctly foretell where 


Mould Section of Hydraulic Moist. 


emery 
wheel and its arbor*of a series 











expense of a complete pattern, so the skele- 
ton frame was used. In making the mould, 
the frame was bedded in level and true, and 
after being rammed up and the joint made, 
the cope form of pattern was made by set- 
ting on circular pieces, as shown at Figs. 33, 
32, 34, 35, 


was firmly rammed, the whole being struck 


36 and 37. Between these sand 


off with sweeps, as seen at Paper being 
put over the sand to form a joint, the cope 
After being 
lifted off, the false sand pattern was then 


was put on and rammed up. 


shoveled away, and the nowel part of the 
mould formed by strikes or sweeps, # and J. 
After the sweeping, the long sides of the 
frame, 38 and 39, 


were unscrewed and 


drawn off. The open space thereby left was 
the circle of the 
mould being followed up by using a piece 
about two feet long, and the circle of mould, 
as at Y. 
plete up to the joint. 
$1, 42 and 


space filled up, after which the mould was 


then filled up with sand, 


This made the mould’s circle com- 
The sweep guides, 40, 


13, were then drawn and their 


finished. The metal around the core was 
one inch thicker in the cope than in the 
nowel, the inch being for a riser or space for 
holding the dirt and impurities of the metal. 
The extra stock was turned off in finishing 
the casting. This extra thickness was al- 
lowed for in the making of the circular cope 
vuides, as represented by 32, the outside line 
being elliptical, while the dotted line repre- 
sents a true circle of the required finished 
size. 

Another point of some interest is that of 
coring long moulds, where, through lack of 
facilities, the center core 


oven or shop 


must be made in three separate lengths, The 


of compression shells, adapted 


to be clamped against the op- 
posite sides of the wheel, their 
object being to bear part of the 
centrifugal tension. 
ie = 
A good field for business is opening in 
Mexico for machinery of all kinds. Every 
mile of railroad opened accelerates the de- 
mand for agricultural and mining machinery 
to harmonize with the improved condition of 
transportation. Makers of steam pumps 
will soon be called on to provide means for 
Many 


Mexican mines rich in ores beyond computa- 


draining valuable mines of water. 


tion are drowned out for want of proper 


means of keeping down the water. They 


are now in about the position of many 
Cornish mines when Watt began to introduce 
the steam pumping engine. The common 
method employed by the natives to raise 
water from the mines, is by buckets of raw 
hide worked on a primitive ladder of notched 
poles, 
: a =e 

It is reliably stated that the South Penn 
Railroad Co. is in condition to build the road 
from Harrisburg to Pittsburgh, Pa. The 
capital stock, which was placed at fifteen 
millions of dollars, was all taken by eighteen 
men, 

a 

In a paper read at the Cleveland meeting 
of the Society of Mechanical Engineers, by 
Howell Green, on ‘* Pumping Machinery in 
the Anthracite Regions,” he asserted that the 
average pumping duty got from 100 pounds 
of coal ran between 10,000,000 and 20,000,000 
foot-pounds. This is very wasteful, and, 
were it not that the work is done amidst the 
fuel, where the expenditure is not noticed, 
it would not be tolerated. Good pumping 
engines yield a duty of 60,000,000 to 100,- 
000,000 foot-pounds to 100 pounds of coal 


consumed, 
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The New England Cotton Manufacturers’ 
Association hold their semi-annual meeting 


in Boston, beginning Wednesday, October 


dist. 
be, ‘‘ How to improve the running of cotton 


The main subject for discussion will 
mills during dog-days.” As low water may 
generally be looked for in the dog-days, we 
suggest that putting in good steam engines 
would improve the running of many cotton 
We do not think 
mill-owners experience any difficulty by rea- 


mills during that period. 


son of their operatives’ absence at Saratoga 
or Long Branch during dog-days. 

Edward Atkinson has been invited to ad- 
dress the Association upon the difference be- 
American and English in 


tween processes 


cotton manufacture, as observed by him 
during his recent short stay in Yorkshire and 
Lancashire. This subject, treated by Mr. 
Atkinson, promises to be of extensive public 
interest. 

-—=_- 

The steamship City of Rome has no less 
than twenty-four -independent engines on 
board for doing the necessary work about the 
ship. A fine set of engines are used forcom- 
pressing air for refrigerating the part of the 
On the 


last homeward trip for this season she carries 


vessel where fresh meat is carried. 

%15,000 worth of fresh meat, which is kept 
in good order by the refrigerated air 

_— o> mains 

A patent has been secured 

for anew button fastener, and 

no doubt but the 


device is going to confer a 


we have 
priceless blessing upon 
bachelordom. It consists in 
passing the prongs of the fast 
the 
and upsetting the 


ener through material 


ends at 
the other side. 


wll right for a patent, but it 


This may be 


has a strong resemblance to an 
old bachelor practice we re 
member of manipulating a pin 
to take the place of a delin 
quent button. 

<n gilit —_ 
Pratt’s Straightway Swing- 

ing Check Valve, 


The this 


valve, in perspective and sec 


engravings show 
tion, asat present constructed, 
It to the 


same 


is made 


occupy 
space as an ordinary 
check valve, andthe arrange 
ments for coming at the disk 
and seat are quite complete. 
The small screw plug shown 
at the front forms a bearing for one end of the 
pin upon which the clapper swivels. By un- 
screwing this plug the pin may be removed ; 
then, by removing the cap, the valve can be 


taken out: if hot, using a bent wire hooked 


into the hole provided for the purpose. — If 
from the presence of dirt or foreign matte! 
the valve leaks, the small plug at the end 


can be removed, and by inserting a screw- 
driver through the hole and ina slotinthe head, 
the disk can be revolved on the seat to clean 
the surfaces; or, if necessary, the valve can 
be reground at any time ina similar manner, 
and without further disconnections, except 
removing the cap. The valve disk is not in 
a condition of rigidity with the clapper, the 
comhection being such that. it 
be but 


motion necessary to permit it to accommo 


may not only 


revolved, also such as to allow the 
date itself to the seat by motion in any direc 


tion. A direct and unobstructed passage is 
provided by the lift of the valve, the area of 
passage being equal to that of the connecting 
pipes. 

The various parts are made interchange- 
able, and can be renewed without trouble. 
When desired, the valve disks are fitted with 
removable rings, made of material suited to 
special uses for which the check may be re- 
quired. The valve may be used either verti- 
cilly or horizontally, the seat being at an 
angle that provides for the seating of the disk 
by gravity in either position, while there is 
no stem or other line guide to cause it to 
stick. 

A. Aller, 
York agent 


109 Liberty street, is the New 


AMERICAN 


Accident to the Engines of S. S. Oregon. 


When the engineers came to examine the 
engines of the Oregon, when in the port of 
New York last week, they discovered that 
the spider of the piston belonging to the for- 
ward low-pressure cylinder was cracked, and 
also that there was a crack in the casting of 
the cylinder. The defect was so serious that 
the ofticers determined to put the cylinder 
of the 
They took the piston off the rod and discon- 


out service on homeward voyage. 


on the seat to 
Their 


reason for not disconnecting the low-pressure 


nected the valve, centering it 
exclude steam from that cylinder. 


connecting rod at the crank was that the air- 
By 
merely taking the piston off the rod they were 


pump is worked from the cross-head. 


able to let the cross-head operate the air- 
pump as usual. 

The officers of the ship kept this matter very 
quiet. 
vent access of strangers, who might have let the 


They guarded the engine-room to pre- 


argus-eyed reporters of the daily press into the 
secret. We received intelligence of the acci- 
dent three days before the vessel sailed, and 
a representative of the AMERICAN MAcHINIS! 
called on the chief engineer and asked for 
detailed particulars, but the desired informa- 
tion was refused. The above particulars, how- 
a reliable source, 
and cover the more important features of the 


ever, were obtained from 


accident 


Prarrs SPRAIGHTWAY 


LETTERS FROM PRACTICAL MEN, 

Boiler Explosions—Water Gauges and 
Low=Water Alarms—Mathematics and 
Common Sense, 

Editor American Machinist: 

Will you allow me a word on the interest 
ing subject of boiler explosions? In your 
issue of October 20, J. E. MeConnell expresses 
some views on this subject with which a 
practical experience of 23 years leads me_ to 
disagree. Unlike your correspondent, I have 
witnessed five boiler explosions, and, I be- 
lieve, prevented the sixth. IT have had charge 
of the of 


very poor and old iron boilers ; 


very best steel boilers and some 
have tested 
them by all the means commonly practiced, 
and the conelusion I long since came to is 
that with sufficient water in an old boiler an 
explosion cannot take place, for the sufficient 
reason that the weakest spot will give way; 
other words, it will d/o out, but will 


in not 


hlocup. have vet to see the first instance of 
an old and weak boiler with plenty of water 
leaving its setting. An explosion may take 
place in the case of a sound boiler and over- 
pressure, or in the case of any boiler if the 
water gets out, permitting the formation of 
the sheets red-hot, then 
pumping in even so little as a pint of water. 
I think 100 per cent. would be the 
number of explosions caused by low water. 


und heating 


Fas 
nearer 


Low water generally comes from neglect 
to use the try-cocks, depending on the water- 
glass, which ought to be taken off every boiler 
inuse. Water-glasses are not reliable enough 
for the class 


of men that are emploved to run 


SWINGING 


MACHINIST 
boilers. Low-water alarms are also unreli- 
able, the only safety being in the use of the 
try-cocks. No matter how ignorant the man 
is, with the cock open and his hand under it 
he can tell whether it is wet or dry. If it is 
wet he knows there is water, and if dry he 
may, after a time, be taught to haul the fire. 
But a great many times the fault is more 
with the employer than with the ignorant 
man in charge of the boiler. The instances 
are not rare in which a college-crammed chap, 
with six months’ experience in a machine 
He 


leaves strict orders in case of low water that 


shop, is employed as chief engineer. 


he must be called before anything is done. 
He may perhaps be found in from one to 
four hours, unless sooner brought around by 
This chief engi- 
neer is good on figures and will figure out 
the trouble, making it plain from the capacity 
of the pump that if the fireman had kept it 
on all the time, as he told him to do, the 
boiler would not have got dry before he came 
back. 

What is needed to prevent boiler explosions 


the noise of an explosion. 


is less figuring and more of the knowledge 
gained . by _ practical of 
mathematics and more of common sense. 


less 


experience 


Ontario. JOHNTSILER. 


Boller Inspection in Texas, 
Editor American Machinist 
Tn issue of Octoher 6 


your ‘* Engineer,” 





Cneck VALVE. 


in his views on boiler explosions, speaks of 


boiler inspection as being rather loose. In 
this State we are not troubled much with 
boiler inspection, loose or otherwise. In the 


city of Galveston I was employed by one 
firm over two years, having charge of two 
boilers. One of those boilers was old and 
Was never inspected, and the other a new 
one I put up and run for more than two 
years, and it was never inspected while [had 
charge of it. It had a certificate of inspec- 
tion when made, which evidently must last 
as long as the boiler does. 

About four years ago 


I had charge of a 
boiler and engine in Cuero, Texas. It was a 
horizontal boiler, locomotive type, about 40- 
About a month after taking 


charge of this boiler, I heard a suspicious 


horse power. 
noise as of escaping steam in the fire-box. On 
opening the door I saw steam escaping near 
one of the tubes. The steam pressure at the 
time was sixty pounds. I notified the super- 
intendent, but he said it would be impossible 
to stop, and inquired if could not run about 


two weeks. I replied that I would risk it 
with twenty-five pounds pressure, if he 
would. 


The two weeks passed and nothing was 
said about stopping for repairs, the boiler 
leaking about two barrels of water per day. 
Another week passed and I left. That boiler 
was not repaired until it was impossible to 
keep a fire in it. When repaired, a crack 
about 4” long was found in the flue sheet, 
and the sheet was so thin you could punch a 
hole through it with a chisel 

I know n ¢ in whieh 


Ase wp upright boiler 
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was reported unsafe. The boiler was about 
8-horse power, being used in pile-driving on 
a railroad. The master mechanic and super- 
intendent made sport of the engineer, calling 
him a coward. He was finally persuaded to 
go to work, and within forty-eight hours the 
hoiler exploded, instantly killing the engineer 
and severely scalding and maiming several 
The railroad company got off with 
45,000 damages, making the boiler rather an 


others. 
expensive one. I could name twenty similar 
cases resulting from a lack of inspection. 

If there was a good system of boiler in- 
spection in force in the State, and none but 
competent men in charge of boilers, boiler 
explosions would be unknown. 


A. L. CANFIELD. 


A Hinged Lathe Apron—Emery Wheels 
in the Shop—Drawing and Books on 
Drawing. 


Editor American Machinist : 

If P. C. Forrester, who in your issue of 
Oct. 27 sighs for a hinged apron, will take a 
trip to Hamilton, he can see a lathe in which 
by taking out a single bolt the apron can be 
swung out for oiling and inspection. This 
lathe was designed by Chordal, and has 
been running several years. The artist who 
presides over it, says he would not exchange 
it for any lathe in the shop. 

His wrinkle of polishing with emery cloth 
on a mandrel is a good one, In addition to 
its practical utility it suggests 
an inquiry as to why shop 
owners do not use more em- 
ery I have seen 
bushels of new files ruined 
for the want of good emery 
wheels. What I mean is, a 
good solid iron frame with 
a wheel 
one 


wheels, 


coarse on one side 


and a fine on the other. 
Some one will say they will 


not in 


stay condition any 
longer than till the boring 


mill man comes along with a 
mushet steel tool, but there 
are ways to provide for the 
boring mill fiend, 
serve the wheel. 


and pre- 
Chordal’s) remarks on 
drawing are right, as I know 
by experience. You can get 
a book on drawing for from 
*4 to ¥18, and I think the bet- 
ter way is to spend that mon- 
cy better tools, and then 
some good-natured su 
perintendent for the use of 
some old{ drawings to copy. 
He will not refuse, unless 
he is one of the kind that has forgotten the 
time when he was poor and worked for a 
living. EMERY WHEEL. 
Hamilton, Ohio. 


on 


ask 


Strong Engine Lathes—Clean 
clean Workmen, 
ERditor American Machinist: 


and Une- 


In your manufacturers’ column, | see that 
an Eastern machine tool works is vetting out 
anew 16” swing lathe, which will be geared 
16 to 1. 
jority of lathes are deficient in power in the 
spindle average lathe 
geared 8 to 1. There reason why 
roughly forged steel or iron crank-pins, and 


| have always believed that the ma- 
gearing, the being 
is no 
work of that class cannot be turned as quick- 
ly and effectively in a small lathe, if properly 
geared and constructed, as in a large one. 
For light work, a handy lathe is the thing, 
but a lathe may be both handy and strong 
In many shops where locomotive work is 
done, the work is done by the piece, and at 
a low figure. On such work, when heavy, 
the speed and cut are generally governed by 
the power, and the feed by the rigidity of 
parts. 

I was amused with Chordal’s description 
It is all in 
habit, and the latter are made by beginning 


of clean versus greasy workmen. 


in a rushing, slovenly, tear-away style, with- 
out any order. Some seem to 
the of their hands are 
always oily, and everything they touch is of 


men never 


know use waste, 


course the same. 
There is a good deal in the subject of 


clean and dirty workmen. If 9a man keeps 
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his person, clothes, and bench or machine in 
a dirty, disorderly, greasy, and filthy con- 


dition, he will not, amidst such surround- 
ings, do good work. mie «a 


Chaplet Bar and Chaplet tor Columns, 


Editor American Machinist: 

I have seen more wedges, bars, and 
clamps used, and more fuss made in chaplet 
ing and securing chaplets in columns than in 


any other job that comes into the average 


foundry. Especially I have seen more 
anxiety about the final results of such 
wedging and clamping. 

The sketch represents a device that will 


a good deal of worry in this respect, 
As will be 


seen a bar is made to bolt in the cope, the 


save 
and help in securing good work. 


bar having a boss at the center tapped for 
This bolt is drilled 
and tapped from the lower end, a sufticient 
the of the 
chaplet, the construction being clearly seen 


the screw bolt) shown. 


distance, for screwed = stem 
in the sketch. 

When the cope is placed on to be rammed 
up the bolt is serewed down to the pattern, 
and when ready to close the flask the chaplet 
js screwed down until it stands away from 
the bolt. the the 
required thickness of metal. 


proper distance to leave 

The use of this does away with the neces- 
sity of traps and make-shift’: arrangements, 
and avoids the probability of jarring off sand 
well 
After 


is poured, and when ready to remove the 


the occur- 
the 


in wedging chaplets, as 


as 
renee of other accidents. mould 
cope, the screw bolt is to be removed with a 
wrench. It may not be necessary to say that 
the 
coarse, as there is always seme sand around 


screw threads should be reasonably 
a foundry floor. 

Perhaps, in some instances at least, drilling 
the screw bolt its entire length and letting 
the stem of the chaplet pass up through it so 
that the latter could be adjusted after the 
cope is in place would be desirable. 
FounDRYMAN. 


Western Shop Kinks, 
Kitor American Machinist : 


I work in a Western shop. 
the shops in the neighborhood of Chicago, 
or St. Louis, where tools and appliances are 
equal to, or a little ahead of Massachusetts, 
but away out on the Pacific side of the Mis- 
souri River. Of course we do not enjoy the 
best facilities for doing work, but we manage 
The of 
perfected tools for every department of ma 


somehow to get along. absence 


chinist work is not without its advantages, 
us it tends to develop individual ingenuity. 
condi- 


Some of the men trained under our 


tions of servitude do not understand what 
defeat means in doing difficult) machine 
work. 


Last week I mentioned a shop kink got up: 


by one of these men who have the faculty 


of devising means of overcoming every 
mechanical difficulty. This fellow told me 
that in turning packing rings he had tried 


all sorts of methods, some of shop inherit 
ance, others devised by himself, but he could 
Ile had turned 
and out, faced 


not get the sides parallel. 


the casting in one side and 
eut it off, making three true faces as it came 
the first but 


parallel on the sides was a poser, 


them 
Ile had 
held 
them by various means, but it) was next to 


from operation, to vet 


made mandrels out of old castings and 


impossible to get every set of rings to turn 
out right. After various other failures and 
urged on by necessity, the mother of inven 
tion, he produced a chuck mandrel like 
what is shown in Figs. 1 and 2, and there is 


nothing to equal it for holding piston rings. 
Fig. 1 represents the cross section of the rig. 
On the circular flange, four arms, /?,are bolted 


through an oblong slot, shown clearly in Fig. 2. 


On the stem of the mandrel is a tapered collar, 
(’, which on being pressed inward by turning 
the nut /, presses out the arms till they hold 
the ring tight. The arms move’ in slots 
planed in the face of the casting about 
deep. Hardened steel centers are screwed 
into the ends of the mandrel 

When this same Western man began run 


Not one of 
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ning a piston lathe he was ata loss to find 
something that would stand the pressure that 
heavy cuts on piston heads put on the rod. 
He said, 1 first useda steel key which would 
not allow of Jarge cuts, as T found out during 
for 


something, and in my absence the key con- 


the first day Tran the lathe. T went out 
cluded it had too much to do, so the piston 
When | got 


a hard knot, wrapped 


stopped and the key went on. 
back the key was in 


S 








Viy.1 


WAY 


In turning shafting, which we get a good 
deal of, instead of using the steady rest or 
follower rest, Tuse a little idea of my own 
which allows me to take very large cuts in 
roughing out. [put the rig shown in’ Fig. 
3 alongside of my cutting tool in the same 
slot the 


strains are entirely counteracted. 


which receives the tool-post, and 
An oblong 
slot for the bolt allows plenty of room for 


adjustment, I. A. Srarp. 





hig. 














Viy.3 


around the rod twice. 
thinking 
captured that 
This 


most pressing labor.” 


set on my 


and ideas 
Fie. 4. 


under the 


cap, various 


which brought out 


refused to drive 


When 


slot, the clamp with set screw described last 


has never 
there is no key 
week will do very well. 


As we were talking about this lathe driver 


matter we were interrupted by a man who 
wanted to borrow a pipe center. My friend 
took from his cupboard something which 
Was new to me in the line of centers. It 
was like a pipe center with the big end cut 
off and a hole bored in it to fit on the out 


side of an ordinary center. Its appearance is 
reproduced in Fig. 5. and if 


always put onin the same way jt was tarned 


It is handy 


up will run true every time, 


Kiy.f 


New and Old Pyrometer Principles, 
Kditor American Machinist: 
somewhat novel” statement in 
that ‘‘a 


I notice a ** 
your issue of the 27th instant, p. 4, 
pyrometer, based on a somewhat movel prin 
has been /nvented in Britain for ascer- 
the of 


other intensely heated substances. 


ciple, 


taining temperature furnaces and 
The new 
pyrometer consists of a piece of metal of 
exact weight being subjected to the heat for 
a certain time and then plunged into a meas 
of 


based on. the rice of 


calculations 
of the 


“uscer 


By 


temperature 


vred quantity water. 


water the heat of the furnace can be 
tained.” 


for 


invention ¢ 


I underscore a few words, reference, 


W hat 
there be in an application of the long known 


Invented ” room fai an 


7 


and universally practised ‘‘ method of mix- 


ture” in determining temperatures ? 
Where on earth is Britain ? 
What is the in 


pyrometer, unless it be the substitution of a 


novel principle this nem 


measured quantity of water (an uncertain 


quantity) for a weighed or determinate quan- 


titv? Oris it in **ealeulations based on the 
of of the alone, 


irrespective of the specific heat of both the 


rise temperature water” 


metal and the water, which varies with the 
temperature ? 

There is certainly room for the exercise of 
skill, and possibly of invention, in devising 
details of 


metallic heat-carrier, 


certain 
the 


the apparatus; such as 
and contrivances 
for mixing the water to insure uniformity 
of temperature throughout ; 
the 
exchange, 


for reducing to 
of heat 
for 


a minimum loss (or gain by 


radiation and and reading 
temperatures to small fractions of a degree, 
rie F.ortless. But all the principles invol- 
ved are almost as old as modern chemistry, 
and have been often applied. 
J.C. Hoapiey. 
Boston, Mass. 


We that the of the 
offending paragraph was very far astray in 


eannot sec writer 


his brief description. The application of the 
principle as applied in the invention referred 
to, Was as truly novel as have been most of 
the the lathe 
century. Webster defines 


inventions upon during this 


novel as ** some- 
thing out of the ordinary course, or so much 
out of the ordinary course of things as to 


of the 


not aware 


strike us with surprise.” [t is not 


We are 


that a ‘*measured” is an uncertain quantity. 


same significance as wer. 


It is more Convenient to ascertain an exact 


quantity by weight than by measurement, 
nevertheless measure is defined as ‘ta quan- 
tity determined by a standard.” Britain is 


the place where * British’ people live, and 


one expression seems as sensible as the otheg. | 


Cored Crank Shatts, 
Kditor American Machinist: 

In making cast crank shafts, of whatever 
material, | have found, or think I have, an 
advantage in coring, not only the body of the 
shaft, but the pin as well. The ends of the 
holes in the shaft are easily plugged for fin- 
ishing over. [ clean out the hole through 
the pin, countersink the ends and drive a 
hot rivet before to the 
shaft. [do this under the impression that 
of 


length, T heat the ends of the rivet only. 


commencing turn 


it strengthens the pin. If considerable 


FRANK GLEASON,. 
ee 

Many boys in the machine shop lose their 
opportunities of becoming skilled mechanics 
through waiting for a better job, just as men 
There 
is no job to begin to do good work on like 
the hand, 


die waiting for something to turn up. 


one in and no mistake greater 
than supposing that the very best mechanical 
skill 


called a 


would be 
of work. 
Nothing is more Common than to hear com- 


cannot be shown on what 


very ordinary piece 
plaints from apprentices that they dowt get 
an opportunity to learn the trade at which 
they are working, but generally speaking no 
one gets the opportunity; he makes it. 
There is no conspiracy to keep 
any one out of the position he 
fill, 
into that position by his own ex- 


ertions. If 


a 


ought to but he must get 
a boy demonstrates 

that he is capable of doing a sim 

ple job of work better than any- 
one else, he is morally certain to get tried on 
a better one, if there is a one. If he 
fails to the right 
there ist scope enough for his ambition, he 


better 


do present job because 


makes it appear that it would) be 
trust 


unsafe to 


him with better work. There is no 
other sure road to advancement than through 
present duties well performed. 

> e - - 

One thing likely to strike those accustomed 
to mechanical appliances is the amount of 
energy displayed in the attempt to do away 
with the use of the crank. The Patent oftice 
records show conclusively, that there are yet 
many the delusion that 


there js some mysterious loss of power in the 


who labor under 


crank, Those who think this is true would 


do well to investigate the subject, 
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ee Every correspondent, 
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to advance, 
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te We invite correspondence from practical machin- 
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subjects pertaining to machinery 

Ger Subscribers can the 
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old and new addresses, Thos 
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AMERICAN 


| 
The price of the AMERICAN MAOHINIST was 


reduced, beginning with last week’s issue, to 


five cents a copy, or #2.50 a year. 


who do not find copies for sale by news- 


dealers in any part of the United States or 


Canada where they have asked for this paper, 


will confer a favor by dropping us a line 
about it. 


-_—- - 


Evening Mechanical Schools. 


Readers | 


| Was 


Last winter there was an_ intellectual 
awakening among mechanics all over the 
country. In factory and in workshop the 
|sentiment that more knowledge is needed 
had found believers and disciples. As our 
mechanics are deservedly noted for being | 





eminently practical they did not allow the 
sentiment which called for more education to 


they did good service during the long winter 
evenings by enabling young men to improve 
the scientific 


themselves in 


arts they are learning. 


fifteen or sixteen years old begins to learn a 
trade he may be well grounded in the ordi- 
nary branches of school education, but 


unless he has some opportunity of brushing 
it up, during the years of his apprenticeship 
of what 


The evening school does an excellent part in 


much he learned will be forgotten. 


conserving the knowledge which boys have 
acquired, while it penetrates into the practi- 
cal branches which the ordinary school course 
avoids. 


sedulously But perhaps the greatest 


advantage which young men will reap from 
attending evening schools is that 


study acquired at school will not be lost. 


The indications are that many new even- 
ing schools will be opened this season. We 
would earnestly urge every mechanic who is 


unbitious to elevate his position in life to 


give evening classes his countenance and 


support. Industry and perseverance during 
a season will enable one to make gratifying 
progress in draughting and in mathematics, 
and it gets a man into habits of attending to 
these subjects. But merely helping to start 
a class and bearing a share of the expense 
will not secure for a man the benefits of in- 
He the 


regular attendance, and the subjects must be 


struction. must give classes his 


studied. It requires some perseverance and 
not a little labor, 
him 


but these are well rewarded 
the introductory 
He and such as he will ownand 
the of the 
as men of such attributes are those 


to who 
difficulties. 
superintend 
future, 
who take the lead to-day. 


overcomes 


machine shops 


Ventilation of Passenger Steamers, 


In examining the multitude of staterooms, 
cabins, saloons, and other apartments of a 
great ocean steamship recently, we 
struck with the extremely defective methods 
of ventilation used to supply fresh air to the 
of 
which is actually the condition of affairs in 
bad weather. Although in 
spect the steamboat companies have called 


were 


thousands persons confined under deck, 


every other re- 


| portion of the citizens. 


ee he |of the Empire State will express their 
evaporate in idle talk. They set to work) _. ‘ 

; : ; will at the ballot-box upon = an_ indus- 
land evening classes for mechanics were 
started in numerous cities and towns, and | 


branches of the | 
When a youth about | 


habits of | 


| him, 


| Manufacturers and 


the best mechanical appliances to their aid in | 


increasing the safety, 
ence of their vessels, the antiquated wind-sail 
and bell-mouthed ventilator have been 
deemed the proper means for circulating air 
below the decks. These venerable devices 
hurricane t 
but 


through 


convey a miniature local points 
a mild 
where 


decided 


ventila- 


in windy weather; for 
of 


breathing 


inducing 
all 


are a 


circulation air parts 


people are they 


failure. As this defective means of 
tion throws too much air upon certain portions 
of the hold, the supply is often checked by 
those who object to drafts; then the remote 
portions of the vessel suffer worse than ever. 

Means ought to be devised to circulate air 
in a uniform manner through large vessels by 
Or, the 
supply the furnaces with oxygen might be 
by of all 


thereby inducing a move- 


means of power fans. air needed to 


drawn means from 


hold, 


fresh air 


pipes evenly 
parts of the 
of points which now 
suffer chronically from bad ventilation, 


ment to the 


comfort, and conveni- | 


jobbed out to a few favored contractors at from 


MACHINIST 


A Chance to Demand the Abolition of the 
Prison Contract System. 


Once ina great while a purely industrial | 


question comes up for settlement by voters 


at general election without involving 


any struggle for office or 


a 


any change in the 
An instance of 
York | 
when by an overwhelming majority | 
the | 
free on 


fortunes of a political party. 
this kind occurred in the State of New 
last fall, 
the people adopted an amendment to 
traffic forever 
of 
in the transporting 
544,000 tons in excess of | 

But the canal question 
local, and the 
wrong or oppress any 

This fall the voters 


making 
the canals. The 
has already been shown, 


constitution, 
wisdom their decision 
over the canals of 
any previous year. 
in its nature somewhat 
taking of tolls did not 


trial question of far wider and higher im- 


portance—one involving the rights of manu- 
facturers and mechanics to immunity from 
unjust and often ruinous competition, sus- 
tained by the government they themselves are 
They will vote for or against 


a proposition to abolish the contract system 


taxed to support. 


of labor from prisons and other penal institu- 

the State. The of 
be authoritative, was 
but 


tions throughout result 
the vote will not 
with the canal toll question, no legisla- 


ture can afford to disregard the directly 


as it 


ex- 
pressed will of a majority of citizens of the 
State. A strong majority for the proposition 
would undoubtedly mean the end of the con- 
tract system. The evils of this system as 
now practiced are too flagrant to be disguised. 


The labor of several thousand prisoners is 


rach 
the State board- 


ing, clothing and sheltering the convicts, 


twenty-five to sixty-five cents a day for 
well and able-bodied man, 
be- 
sides furnishing free shops and power for the 
The manufacture of stoves, 


contractors’ use. 


hardware, boots and shoes, and other arti- 
cles, is carried on in these shops by the labor 
The ability of 
is ascertained and a daily task is assigned 


of the convicts. ‘ach convict 


which he must perform or receive a 
The contractors 
therefore secure from all outside competition. 
suffer 


this unwarranted opposition as long as the 


severe punishment. are 


mechanics must 


odious contract system is allowed to stand. 
Several successive legislatures have dabbled 
with the question only to evade it and leave 
the contractors more strongly entrenched in 
their position, until finally it is thrown open 
to the people to vote upon, as a convenient 
way to dodge the responsibility. 

Of course the contractors will struggle to 
hold their lucrative grasp upon the prisons. 
‘heir privileges are worth millions of dollars, 
and they can well afford to set aside a moiety 
for those who will help them in the contest. 
Certain newspapers are trying to persuade 
their readers that if the labor of prisoners is 
not jobbed out to contractors they will have 
to be supported in idleness at the expense of 
the taxpayers. Such a plea is worse than 
silly -it is an effort to make the worse appear 
the better of What 
thought of such a ridiculous plea in mon- 


part reason. would be 


archial England, where no such system ex- 
istsand where convicts are sure to be kept at 


Not of 
has heard apparently that California abol- 


hard labor ? one these newspapers 


ished the prison contract system years ago, 
and that her convicted criminals are all em- | 


ployed at hard labor, paying the expenses of 





keeping them, in occupations that do not con- 


flict with any free industry in the State. | 
Other States can do the same. The contrac- | 
tors will make every effort to get votes to| 
perpetuate the present unjust system. Man- | 


ufacturers and mechanics of the State of New | 
York that tickets jor the 
osition are distributed before election day. 


should see prop- 


Since writing the above, we have received 


a 157-page pamphlet entitled, ** Prison Labor. 
Some Considerations in Favor of Maintaining 
the It emanates from John | 

Perry, the | 
labor of 900 convicts in the Sing Sing prison 
ut day It | 
the usual stock 
contractors 


Present System.” 


whose firm has a contract for 


stove foundry, 65 cents a each. 


contains nothing more than 


arguments of the prison and 


| 65 cents a day 
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their supporters, except this: 
their 
moulders produce but Sorty-se ven per ce nt. 


‘Perry & Co. 


have shown by records that convict 
as 
” Then the citizen 
moulder must work for $1.38 a day 


pete with Perry & Co.’s convict moulders, at 


much as citizen moulders. 
to com- 
each, so the work turned out 
will cost 

when they 


the same. Stove plate moulders 
work, and 
outside of prisons stove manufacturers do not 


make #4 to #5 a day, 


have free 
that Mr. 
culate 


shops and free power. It is plain 
Perry can afford to print and _ cir- 
bulky pamphlets appealing to the 


We 


have also received copies of daily papers with 


voters to sustain the ‘* present system.” 


blue pencil-marked appeals to voters to 


uphold_the contract system. 





Cape 
There is a violent struggle going on among 
certain European makers and dealers in ma- 
chinery to maintain a hold on the trade with 
Brazil. 
the lion’s 


It appears that British dealers secured 


share by extending long credit, 


which seems to be necessary for holding that 
trade, the 


two three 


payments often extending over 
years. After time, 
hardware merchants began to imitate British 
methods, with the of under- 
Now French Consuls are showing 


or a German 
improvement 
selling. 
their countrymen how a share of the business 
can and all three 
outbid each other. 


nations 
The main 
inducement is extended periods of credit. 
Should United States manufacturers step into 
the conflict, 


be secured, are 


striving to 


we expect to learn that sales will 
for 
heirs of the 


be made machinery to be paid by the 
buyer. 
oe 


If American ingenuity has led the world in 
developing means of rapid construction, our 


inventors do not always get credit for their 
enterprise and ability. In many technical 
books of reference published in this country, 


told that 
system of interchangeability were introduced 


we are standard gauges and the 
by a European engineer about the year 1840. 
Now, although it is not so well known as it 
Ki 


ought to be among American engineers, 
Whitney, the of the 
started in 1798 an establishment for the manu- 


inventor cotton 


facture of small-arms, the work being done 
on the interchangeable system. He used 
templates and hardened jigs, and the 
sizes were arranged upon the recognized 


standards, the inch being the basis of meas- 
urement. 


ment, for 


This was not a transient experi- 
this of 
firmly established, 
Government Springfield 
up under Mr. Whitney’s directions. late 
as 1855 the Government got machin- 
ery from the Springfield Armory 
them to introduce our interchangeable system 
of 
ments 


arms be- 
1800) the 
was fitted 


system making 


came and in 


Armory 


British 
to enable 


making fire-arms, 
that many 
orders to American machinery establishments 


and private establish- 


in country have given 


for the same class of machinery. 


—-_ — 


Boiler explosions on steamboats are more 


common occurrences than could be desired, 
but of that 
upon nowadays as a 


be 


an event kind is hardly looked 


necessary evil which 
endured it 
Yet this was the light 
plosions were regarded in the early steamboat 


days. 


must because could not be 


cured. in which ex- 
In a well-known scientific work pub- 
the 


American 


lished in Scotland fifty years ago, 
the of 
steamboats, says that in most improved 
the the 


passengers will not get hurt or scalded when 


writer, 
conveniences 
the 
cabins are placed so that 


describing 


vessels 


| the boiler explodes. 


lls 

In a Western industrial newspaper we find 
an article improperly credited to the 
1CAN MAcuinist?, the 


AMER- 


in which following ex- 
pression occurs : 

‘Yet this progress has been achieved in 
of 


which 


obstacles, chief 
the 
raw materials. 

sold 
of 


the consequence has been the 


face formidable among 


may be mentioned high price of 
For 


at 


labor and the years iron 


and steel have been here rates cnor 


mously above those other countric s, and 


handicapping 
of many of our most important industries.” 


We never made any such false and non- 
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sensical statement in these columns. It 
probably originated in some free-trade daily 
newspaper, and the writer was no doubt 
anxious to tell all he knew and as much 
more besides. 

ce 


Curious Guild Restrictions. 


In a pamphlet published by the Cutler’s 
Company of Sheffield, England, giving an 
account of the development of the cutlery 
curious facts are mentioned. 
of last Sheftield 
poor, and a historian of the 


trade, many 


In the early part century 
was extremely 
period attributes this condition of things to 


‘the ease with which the operative mechanic 


could establish himself as an independent 
manufacturer.” The trades guilds, which 
did so much to build up the influence of 
artizans in Europe, placed some curious 


restrictions on the makers of cutlery. Our 


machinists and tool makers would be dis- 


to 


master, servant or apprentice shall perform 


posed strike against an order that, 


ho 


any work appertaining to their science or 


mystery for eight and twenty days ensuing | 1 would hke to know the proper size and speed of 


the eighth day of August each year; nor 
from Christmas to the twenty-third day of 
January. 

No to 
trade who had not served an apprenticeship 


person was allowed exercise the 


of seven years, or been instructed by his 
father for that term. Sons very often fol- 
lowed the trade of their father and the 
‘*mysteries” were handed down from 
generation to generation. There were 
advantages in learning the trade in the 


family circle, for strict penalties were en- 


apprentice in his service at one time, nor | 


were they allowed to engage a new appren- | Jj Cc 


tice till the old one was in his last year, and 


AMERICAN MACIHIINIST 


(355) O. A., Croton, N. J., writes: 
putting in a heating device similar to that described 
by Sutherland in the AMERICAN Macuinist of May 
21, 1881, would it be advisable to let the hot-air 
pipe empty at the top of the room and then have 
four ventilating pipes—one at each corner of the 
room—coming down within six inches of the floor 
to let out the cold air and provide circulation? 
A.—Your ventilating pipes will probably work satis 
factorily, but we do not see that you will gain by 
discharging the hot air at the top of the room. We 
should suppose you would get a more even tem- 
perature by taking in the hot air near the floor and 
allowing it to rise through the space 


(356) W. F. N., Decatur, Ill., writes: I 
have charge of a horizontal boiler set in brick 


work. At back end an iron plate, with mortar on 
top of it, covers the opening. I have trouble with 
this plate moving away from the boiler, leaving a 
erack through which fire and smoke escape. Is it 
caused by the expansion of the boiler or of the 
plate, and how can I remedy it’ A.—It is probably 
caused by the expansion of both boiler and plate. 
You can remedy it by building a brick arch top of 


In | 


the plate, which will yield as expansion and con- | 


up and over the top of the boiler for a few inches. 
See illustration in AMERICAN MACHINIST of October 


| 21, 1882. 





none were taken for a term = shorter than 
seven years. These people held very. re- | 
stricted views on the protection of their | 


industries, for no occupier of a wheel was to 
sulfer 


any person to grind or glance any 
knives there who did not reside within the | 
‘Jordship,”? and no one was suffered to 


follow the trade there unless he had learned 
it in the same place. 


a. ee 


Literary Notes. 


WORTHINGTON’S ANNUAL FOR PUB- 
lished by RK. Worthington, 770 Broadway, New 
York. 


Iss4 


of 


biographies and papers on natural history for 


Contains «a series interesting stories, 


the young. It has over 300 fine engravings 


and is every way a creditable book. 


(ne GELOUS ‘and 
E> GosiERS 


to ansi 








Unde r this he ad Propose ey? (t0es 


tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 

352) A. HE. C., New York, asks: How 


many good impressions can be taken from a wood- 


cut such as you use? A.—If the wood-cut is prop- 


| with a shoulder, as shown in sketch. 


| driven only moderately tight. 


erly handled, one million satisfactory impressions | 


Itis 
made from the wood-cuts, fo avoid danger of acci 
dent to the latter \ 


Sa 


ean be made. istomary to use electrotypes 


good electrotype 


will last for 
as many impression 
W. 2.k. 
What causes thet 
We 


s the wood-cut 


Mass., 
ny glass water gauges 
The 
boilers are always clean and smooth when opened 

It 
the 


353 Millbury, 
ipper end of 1 


asks: 


to eat out? think the water is very pure. 


for inspection 1 is the water that 


with which 


not eats 


your glasses, but gasket they are 
packed. 
gaskets until you find the best. 


} 


closely with lamp wick is sometimes beneficial 


A. W.S., Chicago, Il., 
you inform me where Le 
ufacture of emery wheels? 
how they 
left under presst 


35 Will 
an get a work on the man- 
What I 


and 


writes : 


to know 
if they are 
There 


wish 


is are pressed together 
ire 


considerable time’ A 


is, so far as we know, no work published on the 
subject Different wheels are subjected to differ 
ent processes in their manufacture. Some manu 


facturers sul t them to very high pressure, others 


not so high. The time 
varied M 


protected by patents 


they remain under pressure 


is Similarly st of the processes 


of manu 


facture are 


} use larger than 3 
would require to be run at a speed of from 700 to | 


. 5 luse large pulleys for wire rope transmission. 2. 
forced against cutlers having more than one | 


‘USMESS iSPE cALS. 


Transient Advertisements, 50 cts. a line for each in- | 


» 
1) 


7) Draughtsman, St. Louis, Mo., writes : 
# wire rope driving a four-foot sheave, to lift 10 
tons at the rate of 40 feet per minute. The lifting 
hook block has a single wheel chain coiling on a 
30-inch grooved drum, tbe proper speed of which I 
can get by gearing down from the sheave shaft? 
A,—Making a liberal allowance for friction (25 per 
cent.) you will need to provide for about 30 horse- 
power. To do this with wire rope it would be bet- 
ter to use 4” 
revolutions per minute 
6! 
800 revolutions per minute, and 
doubt, be unsatisfactory 


would, 
Asarule itis better to 
hat is the loss of power in gearing with cast 


WwW 
we A 





KE. HH. A., Pittsburch, Pa., 
How can] line a stuffing box follower with 
I have no hydraulic press to force in the 


asks: 
brass? 
lining 
A.— Bore out the follower so us to put the lining in 


/ 











Aled | 


You do not 


without | 


Jack pump and ladder chain machines, 40 to 80 
links per minute, direct from coi!. The Gaylord, 
Cross & Speirs Company, Waterbury, Conn. 


William J.Baldwin, consulting engineer in Steam 
Heating and Ventilation. Author of ‘Steam Heat- 
ing for Buildings.” Office, 96 Fulton st., New York. 


Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 


The Complete Practical Machinist, $2 50; the Pat- 
tern Maker's Assistant. $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


Bounp VotumEs of the AMERICAN MAcuHINisT for 
1880, 1881, and 1882. A limited number of each sent 
by express for $3.50 per volume, express charges to 
be paid by purchaser. Amer. MAcuiNist Publish 
ing Co., 96 Fulton st., New York. 


Patent ‘* Common Sense” Binder for the AMER- 
ICAN MACHINIST holds 52 weekly issues in good 
shape. Sent to any address,in the United States, 
by mail for one dollar. To Canada and foreign 
countries 75c., the purchaser to pay custom-house 
duties and express charges. American Machinist 
Publishing Co., 96 Fulton street, New York. 


“HOW TO KEEP BOILERS CLEAN.”’—A book of 
seventy-two pages, telling how to prevent scaling, 
foaming, priming, and burning, with other valuable 
information, will be sent to any address FREE of 
postage,» by James F. Hotchkiss, 86 John street, 


: : | New York. 
traction takes place, or you can carry brick work | Med 


Any of our readers who have complete files of 


| Volumes I. and II. in good condition, bound or un 


bound, can probably find a purchaser by addressing 
us, and stating the lowest price they will accept. 
AMERICAN MACHINIST PUBLISHING COMPANY, {6 Ful- 


| ton street, New York. 


rope on 7 foot pulleys, running 140 | 
It is not recommended to | 
rope on 4 foot pulleys, which 


—There are no reliable data on the sub- | 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en- 
larged edition, with six additional plates, of Chord- 
al’s Letters, comprising the choicest selections 
from the series of articles entitled *‘ Extracts from 
Chordal’s Letters,”’ 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. Taylor. One volume 








12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 
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The Novelty [ron Works, of Cleveland, have been 
incorporated. with a capital stock of $60,000 


The Matthews Cotton Mills, Selma, Ala., will 
| erect a new mill, equal in size to the present face 
tory. 

G. W. Hollis will erect a brick factory at 546 


West Fifty-seventh street, New York, at a cost of 
$25,000. 


The Water Commissioners of Buffalo want bids 
up to November &, for an engine, boilers, chimney 


and foundations. 


which have appeared in the | 


) 


2 


Gilman B 
York, will erect 
teenth street. 


Seely, 


349 West Fourth street, New 
a brick factory at 319 West Fif 


The Hawley steam snow-plow, which attracted so 
much attention at the Railway Exposition, is to be 
Locomotive Works, 


manufactured at the Dickson 


at Scranton, Pa. It will also be built at Toronto 
or Montreal.—Aailiray Ag 

E. W. Bliss, Brooklyn, N. Y., has just issued an 
illustrated catalogue and price list (232 pages) of 


presses, dies, machine tools and special machinery 


A large variety of machines for manufacturing tin 
and sheet ironware are represented 

It is said that the Hall Safe and Lock Company, 
of Cincinnati, Ohio, will establish a factory for the 
manufacture of 
day. 


its goods near Chicago, at an early 
Ground bas not been purchased yet, but suit 
able sites are examining with that object 

Che Enterprise Oil and Manufacturing Company 
is a new organization at Nesbitt, Miss. The capital 
Cotton seed oil, spokes, handles 
and felloes will be m 


stock is $100,000 


mufactured. The machinery 


has been ordered, and a building is being erected. 
The firm of Ladd, Fortin & Volmuth has been dis 

solved, and has been succeeded by 

Automatic 


the Chicago 
This 
company has gone largely into the manufacture of 
automatic ¢ , &c.—/ndustrial World 


Engine Manufacturing Company. 


ngines, 


pump 


The Shepard Hardware Company, of Buffalo, N. 


Y., have just moved into their new quarters, the 
mai building of which is 550 feet long, 260 feet 
wide, with wing 45x180 feet, covering over three 


acres. This new plant has been furnished with im 


proved machinery throughout 

The Union Steel Company, of Chicago, has been 
incorporated to succeed the Union Iron and Steel 
Company, whose failure 
iron trade a few 


made such a flurry in the 
The creditors of the 
old concern will receive fifty cents on the dollar in 


cash or stock in the new company 


weeks ago 


Wm. Strange & Co., Paterson, N.J., have com 
menced an extensive enlargement of their silk mill. 
Excavations for the foundations have been com 


menced, and the contractor has engaged to have 
the building completed by January Ist. The addi 
tion will be of brick, three stories, 45x200 feet. 


Crangle & Elliott, Calais, Me., 


liott’s new steam pump and have 


are building El 
already placed a 


| stock in the hands of selling agents in New York, 


| Boston and Philadelphia. 


; catalogue and price list of 


Thomas Lombard’s foundry, Augusta, Ga., has 
been sold to H. H. Folger, who will build a 100x40 
foot furniture factory. 

The Florida Southern Railroad Company have | 
made arrangements for establishing an iron 


foundry at Palatka, Fla. 


need a hydraulic press, as the lining needs to be | 


It 
the lining or bush a little small, and after driving 
in chuck the follower quite true by the outside and 
then bore the bush to fit the rod. 





sertion under this head. make a 
Copy should be sent to reach us not later than 


Wednesday for the ensuing wee k's issue, 


About seven words 


line, 


Match Machinery,F. Chillingworth, New Haven,Ct 
F. VanWinkle, Mech. Engin’r, 22 Cortlandt St., N.Y. 
James W. See, Consulting Engineer, Hamilton, 0. 


Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 


Presses & Dies, Ferracute Mach.Co., Bridgeton, N.J. 


* Tack Machinery” 
Willets Manufacturing Co., Providence, R. I. 


{x4 engines, stationary or marine. N. C. Heaton, 


| 332 Water street, New York. 


rhere is no remedy except totry different | 
Winding the gasket | 


Steam Engine Castings, % and 1 H. 
Harris & Co., Canal st., Chicago, Il. 


P. Samuel 
The latest Improved Match 


Machinery is made 
by the White Machine Co., 


Waterbury, Conn 
Pattern and Brand Letters. 
& CO 


Vanderburgh Wells, 
, corner Fulton and Dutch streets, New York. 


Consulting Engineer and Mechanical expert, C. 
©. Hill, 144 LaSalle street, Chicago, Il. 


Chas. T. Porter, Mechanical Engineer, Tribune 
Building, (Room 58,) New York City. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


For sale, lathes of best designs from new pat 


terns. George A. Ohl & Co., E. Newark, N. J. 
Patents.—Franck D. Johns, Att’y at Law & Solic 
itor of Patents, 617 Seventh St., Washington, D.C. 


Lyman’s Gear Chart. 


How to lay out gear teeth. 
Price 50 cents. 


E. Lyman, C. E., New Haven, Conn, 
Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport,Ct. 
Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork 
Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Ill. 


is better to bore | 


| (Philadelphia), Pa 


The Moore Water Tube Boiler Company is a new 


establishment just started, with a shop at 42.N 
Holliday street, Baltimore 
The Magee Furnace Company will erect, in addi 


tion to its works at Chelsea, Mass 
ing. 170x66 feet, five stories high. 

Flavell 31 Mill street, 
,are about to make considerable 
of an addition to their hosiery mill. 

The Fowler Manufacturing Company, Limited, 
will erect a $32,000 brick factory on Twenty-third 
street, near Eleventh avenue, New York 


, a brick build 


Brothers, Germantown 


L. Power & Co., manufacturers of wood-working 
machinery, Philadelphia, Pa., have moved into their 
new shop, 93x60 feet, four stories high 


George H. Toope will erect a new iron foundry 


building of brick at Ninety-first street and First 
avenue, New York. It is to cost $10,000 
The Buckeye Malleable Tron Company, Colum 


has erected 
works and will start with about fifty men 


bus, Ohio, is anew concern that new 


Kenosha, Wis., is expected to have a new wagon 
the 
grounds and the preliminary steps are being taken. 


factory soon. Capitalists have looked over 


G. W. Bannantine, of St. Louis, has purchased 
the Works of the Standard Tool Company, in that 
city, for $15,000. The shop will probably be started 
up soon, 

Robert Tarrant is erecting a machine shop 75x 100 


feet, four stories in height, with basement, near 


the corner of Illinois and Market streets, 
The cost of the structure will be $25,000 


Chicago 


Robert Brown, Norwich, dealer in 


water and steam pive fittings, also plumbers’ ma 


Conn., ras, 


terials, has added a new brass foundry to his busi 
ness, called the Pequot Brass Foundry Company. 


A new corporation, known as the Brown-Bonnell 
Iron Company, has been formed in Cleveland, Ohio, 
with $1,200,000 capital, to take the mills, furnaces 
and iron business of Brown, Bonnell & Co., of 
Youngstown. 


Montague & White, of Philadelphia, will soon 
erect an addition to their mill. 
be of brick, three stories high, and 
feet. It will adjoin their present 
Howard and Burke streets 


The building will 
cover 21x160 


mill corner of 


The Cleveland (Ohio) Electric 


Company, a new 
organization, of which S. E. Henderson is Presi 
dent, will fit up a new factory to make sewing 
machine motors, foot lathes and electric light ap 


paratus Capital, $100,000 


The firm is making are 
branch faetory in 
Stephen, Canada, to supply the Dominion trade. 


rangemenits to start a St 


he Brainard Milling Machine Company, Hyde 
Park, Mass., have pocket illustrated 
Universal, plain index 
and special milling machines, mill and tool grind 
ers, bench and pipe vises and milling cutters. It 
will be mailed to any machine shop upon applica 
tion. 


issued a new 


The Cleveland, Columbus, Cincinnati and Indian 
apolis Company has five cars in the shops to be re 
modeled It is said to be the object of the company 
to place a smoking department in each car, so that 
first-class passengers will not be obliged to goin 
the smoking-car among second-class passengers to 
smoke 


Preble, who 
Minn , 
mill on the bluff above 


Comstock & 


mill at Mazeppa 


are putting up a grist 
have decided to build their 
the and the 
machinery This 
all danger by flood, besides be 
convenient for customers.— The 


dam transmit 
power for driving the 


will insure against 


by cable. 


being mort 
Willing World. 


sides 


Schutte & Goehring, manufacturers of the Kort 
ing steam jet condenser, bave received patents for 
improvements on the condenser, which are said to 
its 
gaining steady favor 


greatly increase efficiency. This condenser is 
among owners of steam en- 
vines, and offers a simple means of obtaining the 


benefits of a vacuum in working a steam engine. 


The Worcester (Mass ) Malleable Tron Company, 
who commenced to build their works in April last, 


have nearly completed the erection of their new 
enterprise at East Worcester, between the tracks 
of the Worcester and Shire wsbury and Boston and 


Albany Railroads, where they have 70,000 feet of 
land for their works adjoining both roads, on which 
they have a frontage of 465 feet. 


\ year or two ago large shops for locomotive 
building were erected at Garfield, a suburb of 
Chicago. For some reason not known to us the 
Chicago Locomotive Works were never equipped 
with tools, but the shops were sold tothe Miltimore 
Elastic Steel Car Wheel Company, who also bought 
over 1,000 acres of land, and propose to build there 
a manufacturing town like Pullman 

It is said that the Corliss engine in the new 
Nourse mill of the Social Manufacturing Company, 
Woonsocket, R. [., is running on one and three- 


quarters pounds of Coal per horse-power per bour. 


In mill not more than 


the old two and one-half 
pounds per hour were consumed per horse-power 
Such results the of 
steam-power users in every part of the country. 


are worth serious attention 


The American Furniture Gazette says: ** The Rock- 
ford (ll. U1 Furniture Company were made 
defendants in a ridiculous and unwarrantable suit 
last week They had entered into negotiations for 
the purchase of property adjoining their present 
premise but finally concluded not to buy. The 
owner of the ground was angered at the outcome, 
and by way of petty revenge began suit against the 


company for 34,000 damages, 
has 


hops 
t 


lich 
t whic 


wl he claims he 


sustained bythe sawdus flies from their 














AMERICAN 


BRASS WORKING MACHINERY. 


7 121n. & 16 in. Menitors 
Valve Milling Mach’s 


10 


Machinists’ Supplies and Iron. 


NEw YOrK, October 25, 1883. 





The Supply trade continues fair without special 


activity. In American Iron, business continues dull 
and transactions unsatisfactory to sellers, with no Double Key 
immediate prospect of amendment We quote: Lathes, 


Standard brands of No. 1X Foundry at $2050 to 
$21.50; No.2 X, $19 to $20. The transactions in 
Scotch Pig are aged bata ogee once 2 


Speed Lathes 
Slide Rests 


Glengarnock, $23; Gartsherrie, $23.50: Summerlee Revolving 
$22.50 ; Hiliniton, $3 | hese sole Ser Gawabe toe 
prices are quoter O arrive at 30.50 to sLt ess . 
Antimonv—Hallett’s §%e : Cookson’s tk Glote Valves, 
Conper—Lake, Ie., to 154e. : other brands, lige Two-Jawe 


to 144c | & Chucks, 


n Pig, 4.15¢.: Refined, 4.20 7 . 
Lead—Common Pig, C, Refines fi : Small Tools 
Svelter—Retined, Sc. to S84yc., with market quiet , 

and unsatisfactory : and 
| Fixtures, 
| 


Straits and 
light sales 


Banea, 2144¢ 
with 


jobbing lots 
to Wiee., 


Tin, in 
Malacca, 


*WANTED* 


205340 


WARNER & SWASEY, Cleveland, 0. 


“COMPOUND” BOILER: 








‘ Situation and Help” Advertisements, 30 cents for 
cach seven words (one lines each in nertion Copy 
shoud be sent to rea Thursday HOW TO USE IT AND RUN IT AT SEA 


hus not later ti an 
xing Weekes issue Explaining causes of all corrosion and the forma- 
tion of scale, with instructions for its entire pre- 
vention, together with useful information for main- 
taining Steam at Sea. Illustrated. By a Sea-going 
Engineer. &vo, paper. 40 cents. 


E. & F. N. SPON, 35 Murray St., N. Y. 


The Economic Patent Boiler Feed Pump 


Manufactured by I. B. DAVIS & SON, Hartford, Conn. 


morning for the « 


A mechanical draughtsman of good technical ed- 
ucation and experience, desires a situation. Ad 
dress, Draughtsman, P. O., D388. New Haven, C1. 

Wanted Situation as Foundry Foreman, thirty 
vears’ experience: sixteen, as Foreman. Accus 
tomed to all kinds of work, both light and heavy 
Address, Foreman, care AMERICAN Mac HINIS'I 


Wanted— An experienced foundry foreman ; 





be experienced on general jobbing, handling men, 
&ec. Address. stating age, experience, reference, 
&c., ** Melter,” care of AMERICAN MACHINIST. 


Draughtsman is ope n for engagement to design 
marine epgines or general engine work 
superior ability. seats tical knowledge, : 
practice within this line. Address Draughtsman, 
Au. MACHINIST 

A mechanical draughtsman, experienced in de 
igning machinery and superintending its erection, 
desires a situation Specialties: Motive power, 
pumping taachinery, and mill work Address P.O 
box 326, Moorhead, Minn 

Wanted—Parties traveling for other houses and 
selling to users of steam boilers, to take charge of 
a small and fast selling article: good references 


required and the kind of trade solicited. Address 
* Manufacturer,” care Am. MACHINIS1 
Tool Maker.—Wanted a steady. reliable tool 
maker ; must understand the making of all small 
tools use din the manufacture of plumbers’ and en 
gineers’ brass work. James Morrison, 7 and 77 


. west, Toronto, Canada 


and competent 


‘Ade laide st. 
A reliable 


mechanic desires a 





situation as superintendent or foreman Expe 
rienced in management of shop and men, design 
ing and constructing tools, fixtures, ete., for the 
economical manufacture of duplicate, or inter = 


changeable work. Good references. Address, Box 


2, AMERICAN MACHINIST rhe only double-acting geared pump, geared five 


toone. Allits parts are arranged for durability. 
It is made of the best material and in the most 
workmanlike manner. Economical in its operation. 
Interchangeable in allits parts. Duplicates of all 
the parts always keptin stock. 


BENJAMIN F. KELLEY, Ageit, 


No. 91 Liberty St., 5 Sia York. 


FORBES, CURTIS 


Bridgeport, Conn. 


M’f'r’s of 





Manufacturing property for sale, 30,000 feet floor 
space,competing point forfour trunk lines railroads, 
switch from door, Write for terms and dese ription 
B. W. Payne & Sons, Corning, N. Y 

Wanted—Some wide 
ture chain blocks and cranes of 
cent patent. Correspondence 
Box X, care Am. MACHINIST. 

Wanted—To rent or purchase a good machine 
shop for manufacturing steam engines all ready for 
business. State full particulars carefully, including 
real name of owner, exact location, capacity of 
works, number. kind, size, condition of tools; price 
asked for rental or sale of tools, and rent of build 
ing. Immediate possession required Address 
Reliable, care AMERICAN MACHINIST. 

For sale—20’’x48" automatic cut-off engine 
as new; two 60 horse-power double deck boilers, 
two years old; steam pump 10° x10’x36"" stroke; 
Cameron pump, 6x3 ‘x6 stroke : one hundred ton 
hydraulic press, with hand pumps all in perfect o1 
der, and one old Bs Worthington duplex pump, 
set end for end, 12’ steam, 7’ water, 9’ stroke, in, 
good order Feit ss Room 19, Ledger Building 
Philadelphia, Pa 


awake concern to manufac 
all kinds under re 
solicited. Address, 


















good 


PATENT 
Die Stocks, 


For threading 
and cutting off 
pipe without 
the aid of vise. 
Only one 
man re- 
quired to 
thread 6 
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Of light and medium weight made complete for use in. pipe. 
ssaudinenene. vd and designed and made to work im any 
C. WING, Pattern Maker, Greenfield, Mass. 3 ATENTABILITY 
WILDE'S PATENT id 
Expanding Mandrel INVENTIONS. 
is the most perfect novelty out. BY H. ©, MERWIN 
SIMPLE, eee ACCURATE. SVO Sheep, $6 00 


rhe object of this book is, first, to show what is in 
itself patentable in the United States: and, secondly 
iw forth the conditions 
Which affeet the right of 
patent at the time that his invention is completed 

The book is essentially practical and useful to pat 
ent-solicitors and to inventors as Wellas to lawyers, 

It contains abstracts of all the important cases 
on the subject in the Federal Courts and of the 
leading cases in the English Courts 


LITTLE, BROWN & (CO., 
254 Washington St., Boston. 


JUST PUBLISHED 
New and Complete UMWlustrated Catalogue, 


OF BLAKE’S IMPROVED 


PUMPING MACHINERY. 


SEND For 


set circumstances and 


an original inventor to a 











COOKE & Co., 
22 CORTLANDT STREET, N. Y. 


Sales Agents and Dealers in General 
MACHINERY AND SUPPLIES. 


Write for circular 


am 


and mention this paper 








STEAM 





A OoPry, 


Address, GEO. F. BLAKE MANUFACTURING COMPANY, 


95 & 97 LIBERTY STREET, 
NEW YORK, 


f4 WASHINGTON STREET, 
BOSTON. 


« 


MACIIINIST 


dtl The Deane Steam Pump Co. 


EXLOL YORE, MASS. 


NovemBer 10, 1883 


Send for new 


Illustrated 


- Main St 
. LOUIS. 


92 & 94 Liberty St. | 54 Oliver St. | 49 N. 7th St. | 226 & 228 Lake St. | 620 & ge 
NEW YORE. ! | 


PHILA. | CHICAGO. 
MANUFACTURE 


a, TN PYMeuit tum 


For Every Possible Duty. 


BOSTON. 


Catalogue. 





INDEPENDENT 


CONDENSING APPARATUS & 


A SPECIALTY. 











UNION STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. | 
Automatic Knife Grinding Mac er - cod Pee | Wheels, Grinders’ and Polishers’ Supplies. 
Catalogues on application. 40 HAWLEY’ STREET, BOSTON, Mass. 


CAMERON STEAM PUMP 


Is the Standard of Exellence 


AT HOME AND ABROAD. 
ft THEA. S.CAMERON 


Steam Pump Works, 
Foot of East 23d St., NEW YORK. 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. _ It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
BULLT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS AT 
Holyoke and Worcester, Mass. 





















Send for Catalogue, Cireulars and Price List 


to either of the places. 


The Star Tool Co. 
achinisis Looks 


Factory: 


above 





Providence, R.I 


Offices: 
BOSTON, MASS., 
220 FRANKLIN STREET, 
CHICAGO, ILL., 
228 LAKE STREET. 


SLRVELAND TWAT TRILL 
BETTS MACHINE COMPANY. 


WILMINGTON, DEL,, 


Manufacturers of 


MEAS UBING MACHINES. 


> 
i 











4&2 & 
101 Chambers St. 
Mail Building, 


26 West St., Cleveland, 


New de 
Toronto, Canada. 





F 





25,000 of 


These Machines will indicate variations to 1 anineh. The error in each screw is corrected 
and shown on the machine, so that it need not be duplicated in work The accompanying Test Bars 
are covered with hardwood, to prevent variations from direct contact with the hand. We make three 
sizes, 6in., in. and Min., and have already supplied many of the large machine shops of the country 
with them. 
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' NIGHOLSON FILE coa., 


SOLE MANUFACTURERS OF 


FILES ann RASPS. 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘‘Wicholson File Co’s”’ Files and Rasps, ‘‘ Double Ender” Saw Files, ‘*Slim’’ Saw Files, 
‘*Bacer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steel: 


ee a 


Fleetwood & Dexter 
SCROLL SAWS, 


For all manner of cutting in wood and metal, after 1 years’ use. have 
proved superior in all respects. 


TRUMP BROS. MACHINE. CQ, 
WILMINGTON, DELAWARE, 
To de driven from a Stud im the Face Plate. 


PRICES. 






























No.1, 3in. §$ .70 No, 10, at in., $1.60 

enaschtbia and Offices at ORGY eee R. lee U- s. A. : 2. hb 80 ° 11, 34 2 eS 1.60 
— 4 1g * 95 “ 7h. "2.00 

5 ‘ 95 “44, * 230 

TESTIMONIAL ON THE MERITS OF THE 6, 6 110 A 15 iN « “2 

A 1.10 “165 “* 8650 

<8, 14" 1.25 “17,5% “ 4.95 

spons Ps Gn oa 8 1.40 “126° * 5.00 

fj Sma Amt 1 Set to 2inches, $9.05 Full Set, $34.10 





So. W. TuecCOuUNnT, South Norwalk, Conn. 









. ny Ww PULSON > 

ARMINGTON & SIMS ENGINE CO. KFUK A THE NEW PULSOMETER, 
The cheapest, strongest. most simple, compact, 
PROVIDEN he K I., August math, 18853, COMBINED durable, effective and econ¢ ymical Steam Pumpin 


the market, for raising liquids unde rand up to109 
feet No Machinery, No Oil, No Special Care 
Can be worked suspended by a chain, Will pass 
grit, mud, sand, pulp, ete., without injury to 
itsparts. Needsonly a steam pipe from boil- 
er to runit Price, 600 gallons per hour, $50; 
1,200 do. #75 3.400 do. $100; 6,000 do. @150; 
10. 100 do. S175; 18,000 do, R2 25; 26,000 do, $275; 
> 45,000) do #400; 60,000 do. $500; 120,¢ 100 do.g1,000 
Write for ill were ated desc riptive book with 
testimonials, ete. Mailed free Pulsometer 
Steam ones de o., 83 John St,, New York. 


Tue Asucrorr MF«u. Co., 
111 Liberty Street, New York. 
Gentlemen:—Your letter received. Our experience with the 
Tabor Indicator has been satisfactory. We ordered one of 
your first indicators to test our 12x12 eng ine, running 350 
revolutions perminute. This was the first engine we built 
for Mr. Edison, it was sent to the Paris Ele ctrical Exhibition 
with his large dynamo; we have built 135 engines for him 
since,we used every indicatorin the market at that time, and 
all oe? coe a saemeey card at 350 revolutions, 
except the Tabor. To this instrument is our success ina 
measure due. We now have three Tabor indicators and you 
have our order for one pair to be sent to England. 

Respectfully yours, 

GARDINER C. SIMS, Supr 


MILLING MACHINES. cues 
THE “MONITOR.” eememanwes |f 
Patent Ejectors, 


OR Ross | Fluid Pressure Reducer, 


WATER ELEVATORS, on 


For Conveying Water and Liquids, Steam, Water, 


riea\t 


Punch and Shears 


men Of beautiful design, of grent strength 
Mand capacity, und thoroughly rell- 
a, able, address 


My Lambertville Iron Wo: ks. 
LAMBERTVILLE, N. J. 
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M. T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


Ai to 47 Keap Street, Brooklyn, N. Y. 


Philadelphia Agent : 








Warranted the 
BEST PUMP paade 
for all situations, 














DANIEL KELLY, 51 North Seventh Street. 


WJOHNS 


"ASBESTOS: 


ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 















































Pat Cilore & Lohr ' Air and Gas. 
at, Oulers & dubricators, Ge automaticaly 
in pipes to any de- 
sired extent. 
pain au rele ASBESTOS SHEATHINGS, 
Mt ss 92 . d '94 Libert, ‘Str : VA LV Ee ASBESTOS BUILDING FELT, 
ANEW LIFTING & NON-LIPING INECIOR, «|S NEWYoRK. co. eee MET 
! . ® oD wb) 
ae H. W. JOHNS MFG CO., 
WORLD. Sole Manufacturers of H. W. Johns’ Genuine 
aerate ; . : 
YT. NEW’ S PREPARED PAINS, ROOEING. STEAM PIPE AND 
OILE SOVERINGS ‘ 
Pratt Return Steam Trap Buffalo Cupola & Forge Blowers. ROO FINC, °Sciecs 
~ This trap auto- Pak = Foy ] ‘rior to any 2 ‘INCENNATI 
matically drains the other make.” | Weaemat fal roots appli’ by onainary woremes | J. A. FAY & CO.,"Ghious.a.” 
Is li Reid ~ e | Agents Wanted. T. NEW, 38 Jobn Street, New York BUILDERS OF IMPROVED 
coils, steam radia- 5 8 TO wry | 
tors, drying ma- | WOOD-WORKING MACHINERY 
densation oceurs in BUFFALO ' ‘ 
FORGE Planing & Matching, 
Co. Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c. 


Automatically re- 
NATHAN & DREYFUS, 
ROSS ASBESTOS GASKETS 
BEST BOILER FEEDERS IN THE Send for Illustrated Catalogue. TROY. 87 MAIDEN LANE, NEW YORK, 
THE PRATT & CADY CO... MANUFACTURERS: Ricneminits price lists and samples free. 
Warranted = su- 
tion from heating 
class of work. — | 
and wherever con- Embraces nearly 400 Machines for 
BUFFALO, N. Y. 


steam pipes under 
pressure (whether 
above or below the 
boilers which sup- 
ply i.e steam), re- 
Wturning the same 
is direct to boiler, 
The only trap that maintains its full capacity when pressure is reduced, 


O/SEMARCE 
ae 


Variety and Universal 


WOOD WORKERS. 


Send for ata 





Offices & {SIGOURNEY ST., HARTFORD, CONN. ae” eat vor 
Warerooms: (A. ALLER, 109 LIBERTY ST., N. ¥. — |! ee ee Se 





BOSTON, MASS. 
Blowers and wings |: 


Wheel Machinery, Shafting, Pulleys. 
etc. All of the highest standard “ot 
excellence. 


W.H. DOANE, Pres’t. D. L. LYON, Sec’y. 





OF 


PAT F Superior to any shafting in market for the following reasons, viz. : 
Ist.—It is perfectly straight and round. 


2d. —It can be rolled accurately to any desired gauge 





BOSTON BLOWER 00.1: 





THE HOLLAND LUBRICATOR, VISIBLE DROP, 


Is guaranteed to be 





Sizes made 


from % to 34 inches, 3d.—It has the beautiful blue finish of Russia She et Tron, rendering it . 1. Aperfect insurance 
advancing by sixteenths. less liable to rust or tarnish than shafting of the ordinary finish. mon yt ue ; against the cutting of 
It will NOT SPRIN WARP IN KEY SEATING Ji] ad Gecunee aes 
an Rati ith. t will NOT 8S NG or AR KEY SEATING like mee and Governor Valves 

" Price lists, most of the other manufactured shafting sold in the mar == | —s Sold at all Machinists of the engine 
with references and other ket, and as a consequence, is admirably ad ipted for t : = Supply Stores. 2 Itwill pay for itself 
information ae Saree A asd he gtk ee . ‘ ined =a in 6 months in saving 
urnished on application to LINE AND COUNTER SHAFTING, 7. R, ALMOND, of oil, coal, and packing 


3 It willinsure more 
speedinthe revolutions 
of thee ngine, say from i i 


bth.—The surface is composed of i SO ie 84 Pearl St., Brooklyn, N.Y 
AKRON IRON €o., POLISHED ee eres mommy ila 
ee ’ orming @ supe ne sale SH APING MACHINES, °".c“" thepower of theenging, "Manufactured by 
Sole Manufacturers th.—It is made of superior stock, 6 in. and 8 in. Hand and Power, 
’ SEND FOR CIRCULAR, 


Or K, P. BULLARD, 14 Dey St., New York, BOYNTO! 4 J CHR. Worcester, Mass. 
ao Eastern Agent. SHAFT NG. = = — The Cris ~a7y 
Sight Feed Lubricator Co. WORTHINGTON 


LAWRENCE, MASS. 


MANUPACTURERS OF Ti PUMPING ENGINES 


Crile Double Sit TRAM PUMPS. 


eed Lubrie lor, Henry R. WORTHINGTON, 























Improved Hoisting Engines, 


Specially adapted for 


MINING PURPOSES. 
ALL SIZES. 
With Reversible Link Motion, or 
Patent Friction Drum. 





Manufactured by the 


LIDGERWOOD MF’G CO. 


The Cheapest, Simplest and New York. Chicago, 
ices ¢ alesroom : 96 Liber Most Complete Lubricator d < 
Offices and Salesroom : 96 Libe rty 0 om tka Wena. St. Louis, Boston, S. Francisco, 


Street, N 
Works: Partition, Ferris, and Dik« 
man Streets, Brooklyn 
ai. S. WORMER & SONS, Ageuts 
Chicago, St. Louis & Detroit, 


Shows the oil going up and 
the water coming down. 











Send for Circular and Prices —— 
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THE HANCOCK INSPIRATOR THE HARRISON SAFETY BOILER, 


For All Steam Purposes, 


== THE BEST. 


Unequalled for SAFETY, DURABILITY, and the 


= ECONOMICAL GENERATION OF DRY STEAM. 
OS eng Address, 


HARBISON SAFETY BOILER WORKS, 


: I Lf. Germantown June. Philada, Pa. 
Send for Circulars to 2 a ls] 1 E A Or GRAYDON & DENTON MANUF’G CO., Gen. Agents. 


THE HANCOCK INSPIRATOR CO. No.4 Pank Pract, New Yous. 


| CLUTCH PULLEYS 
24 REACH STREET. BOSTON. FRICTION AND CUT-OFF COUPLINGS, 
SCHULTE & GOKHRING, Manufacturers, JAS. HUNTER & SON, North Adams, Mass. 


2 e KORTING DOUBLE TUBE ipa pp HELIS 


» INJECTOR, ii ee neces Pare 
“THE LEADING BOILER FEEDER. 


-~-BEECHER & PECK, CONN. pared. The best article for copying Drawings. 
OPERATED BY ONE HANDLE. 









The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 


Adopted by the Largest Mills and Manufactories, 













































PARAGON & DUPLEX DRAWING PAPER. 


SEND FOR Nt | om — e 
CircuLar. | i) ©6Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions. Union Tracing Cloth, 
Sipblne | Ac ALLER, 109 Liberty Sta Now York. | MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 
iber 
rt VIS E NETNEERING € 0. Wy Boston. | GEORGE A. SMITH, 1419 Main a oR ayy ee Va. | In largest variety. Send for Circular. 
0., 769 M ket St., St. Louis. | H. P. GREGORY &CO., 2 California St., San Fran’co. 

Ee RENNEDY. 438 Bi sake St. » Denver: oa eg * | PHILIP BUCHNER, 325 Robert St., St. Paul, Minn | _KEUFFEL & ESSER, NEW YORK. 
1 





LOMBARD & CO.. 1026 Fenwick St., Augusta, Ga. 


paciee iets tt Pinon CLEM & MORSE 
a) Bi CENTERING MACHINES, 


PROVIDENCE, R. I. PLRY ATORS) = or tee © 


IMPROVED CRANK PLANER = ee ee 
a ae eile POWER PUNCHES, SHEARS, YALE CLOCK 60, 


high and wide, anc | 
We make over i00 sizes of Punches and Shears, 





CUTTING: OFF MACHINES, 


4% in. and 2% in. 











has 12 inch stroke 
It has power 
cross and angular 










down feed as shown | NEW HAVEN, 
| With most approved Safety | 20uble and Singie, va trom 500 to 86,000 pounds 
—tiees | ' Nevicecsuch as.» | @ Welght, and adapted for every variety of work | fa Special facilities for ina 
Also, quick return | 





The Double machines are equal to two Single ones - = INVENTORS’ MODELS, 
AUTOMATIC HATCH DOORS, | 38 each side 1s worked ny. Also | ECTRICAL APPARATUS 


d € e € 
PNEUMATIC SAFETY CLUTCH, &c, | ADYUSTABLE HELV nn BRASS WHEEL GHAR. 






motion and screw | 
running whole 
length under bed. | 












It is self-oiling in | am | USHIONED HAMMERS | ING. Estimates for manu- 
its ways. 4 ALBRO-HINDLEY | Of all sizes, em... for efficiency and durability. tocar nln | same . argescale 
w urnisbed on application. 
R. A. BELDEN SCREW CEARING. The Long & Allstatter Co., 





& CO. 
Danbury, Conz., 


|/MacHINERY imp “iA 





ALi & 413 CHERRY Sf, Phila | HAMILTON. OHIO. 








ORICINAL | ee 
Steam Gauge Co. | me 





COMPENSATION 





Bus. Estab. in 1851. 
}¥ For Reducing and Pointing Wire, a ee oe = - COVERNOR 
i] Especially adi naped So gointing wire rods and | GAUGE j F. E. ey 21, 000 I USE, 
atin s or information, address the | 1 oa r Worcester, Mass. piney. for 72 Safet 
S. W.GOODYEAR, Waterbury, Ct, |" ASE ao glt agy Rag 
y> , 1 manship, and Design, Addre 





The Gardner Governor Co., 
QUINCY, ILL. 


NEW YORE AGENTS. JAMES REGGS & CO.. No. 9 DEY ST. 


Engine Lathes, Hand Lathes ™ Hlorton Chucks 


not 





THE | 


Mate Sensitive Drill, | 








IMPROVED . _ SLIDE RESTS and PLANER CENTERS. r » UNLESS OUR TRADE MARK 53 
Adapted to rapid work with small | ang, 
gl lo on ag and. pene cng se ‘Thompson’ 8 Indicators @ * NEW HAVER MANUF’ G a | The Horton Lathe Chutk, 
of drills. Has a swinging table | AMSLER’S a . 
with attachment for center drill- | POLAR PLANIMETER, aS New Haven, Conn. 
08 *, nth 0 f wo = _—. S00 AND THE PANTOGRAPH. Pe Is Stamped Plainly gz on their Face. 


Catalogue. 





in akan npc AMERICAN STEAM GAUGE 00. 


DWICHT SLATE, Sole Manufacturers, 
HARTFORD, CONN. 36 Chardon Street, Boston, Mass. 


Send for New Illustrated Price List and name this paper 
ROBERT RENT J.C. BLAISDELL, Pres. 
1 J | E. BURT PHILLIPS, Treas. H. K. MOORE, Sup’t 
oa [ipalllicaiedinanendaneeemmntmamencheatnenemtieemeteeie 
mm} 49 to 49 Jay St. | ae 
BROOKLYN, N. Y. 


Manufacturer of 
Punching, Shear- | 

>, ing and Riveting | 
v= MACHINES, 
a Also, Plate Bending Rolls. | 


WESTCOTT } Det 


Lathes, Send for — / ae 
Planers, sel 

Shapers, 

Slotters, 


Fic THE E. HORTON & SON CO., 
7 Canal St., Windsor Locks, Ct., U.S, A. 


CHICOPE’,.DRILLS 
METAL GoW 000, 














TH ge ee TERND CHUCK” 
é 7 Dy, 
ae, 





aot 
& 
< 


i UNIVERSAL | Belsize ‘ 








Swit LANA &Co, Nawhaneet "CONN. 


” 
x 
< 
x 
| 
Oo 
rs 
4 


amit 








Send for Price List. 





Little Giant *Improved.’’ 


ONEIDA STEAM ENGINE & FOUNDRY CO. 
ONEIDA, N. Y. 


NO BACKWARD MOTION TO DULL THE TOOLS. 


For Sale by the Principal Hardware Dealers. 
J.H. HOAGUE & CO., Man’f’r, CHICOPEE, MASS. 




















a a a 
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AMEIRI¢ 
MORSE TWIST DRILL & MACHINE COMPANY "3" 


Sole Manufacturers of Morse Patent Straight-Lip Emerease Twi tD 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUC 


Driils for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Mac bine s, Center and 
Adjust able Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order, 


All Tools EHxact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treas. 


HORIZONTAL FLANGE PUNCH, 


For Boiler Makers’ 


AND 


Tron Ship Builders’ 
USE. 
Punches Flange 


shapes, and Bent Angle 
Iron from either side. 


FIVE SIZES. Depth 
of jaws from 6” to 42”. 











MADE BY 


BILLED & ONCE, 


WILMINGTON, DEL. 





“2 es ed 


— MAKE — 


RADIAL 
DRILLING 
MACHINES 
THEIR EXCLUSIVE SPECIALTY. 


CORNER of 8th and SYCAMORE STS 


CINCINNATI, O. 


BRAINARD 


Mlle Machines 


UNIVERSAL, ‘6 sizes. 














JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 


A.M. POWELL&.CO., 


aes op Mass., 


Tron Working Machine, 











PLAIN, INDEX, 
KEY SEATING, 
ENGINE LATHES TRAVELING HEAD, 


and other MILLING MACHINES made by 


BRAINARD MILLING MAGRING Gl 


Works at HYDE PARK, MASS, 
Boston Office, 36 OLIVER STREET. 
AGENTS IN 
NEW YORK: Manning Maxwell & Moor 
PHILADELPHIA : H. B, Smith Machine 0o., 
CHICAGO. C., E. Jackson, - 
Sr. LOUIS: Hill, Clarke & Co., 800 N’th Second St 
San FRANCISCO: H. P. Gregory & Co, 2&4California St. 


THE GORDON & MAXWELL CO. 


16 ineh to 380 inch Swing. 
To Plane 22 to 32 inches Square. 
Chucking Lathes, Pulley Lathes, &c, 
Ee" Write for Prices and Descriptive Circular. 





111 Liberty St 
925 Market St 
228 Lake Street. 


Wardwell’s Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers, Dowel Machines, 
bed moth thes,Gau e Lathes. 

so,a large stock 0 Cooene. 
sm wee Machine » consistin 
= Machinists’ Too ry Woodwor %.. 
Machinery, and Engines an 











on ll aaaa Hamilton, Ohio, U. S.’A., 
ROLLSTONE MACHINE CO., MANUFACTURERS OF 
45 WATER STREET, FITCHBURG, MASS. lis ilies “Mil 









Pumps and Pumping Ma- 
chinery for all purposes, 


pennanaan 





ouR “10-EZ0RSE 


SPARK-ARRESTING THRASHING ENGINE 


has cut 10,000 feet pine lumber in ten hours, 
Will burn wood six feet | long, coal, straw, and corn stalks, 
Send for Price List and Cat: slogue, * *o. 6." 


Box 1230. B. W. PAYNE & SONS, Corning, N. ¥ | 


W. C. YOUNG & CO., Worcester, Mass, 





Send for New Illustrated Catalogue, 





sof ail | 


| 


Universal Radial Drill Co, — 


| E. G. PELTHOUSEN,33%* 





MANUFACTURERS OF 


ENGINE LATHES, HAND LATHES, A CHIN E MOULDED 





Foot Power Lathes, Slide Rests, &o. Yyy Spur and Bevel 
SWIFT'S AUTOMATIC jZ Alt A p \" 
LUBRICATOR = 


FOR STEAM ENGINES. 


POSITIVE FEED, 
FLASH ‘‘SICHT.” 
NO EXTERNAL OR INTERNAL PIPES 
NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Elmira, N. Y. 





Pulley Castings, &e, 


aes YS Special Inducements 
to the Trade. 


List mailed on application. 


POOLE & HUN tT, 


BALTIMORE, MD. 


“D, SAUNDERS’ SON 


THIN IST 13 


Yonkers, N.Y. 
Manufacturers of ¢ 
Pipe Cutting, 
THREADING 
Steam and Gas Fitters’ Hand Tools, y 
iii tunities Tapping Machines, 
THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 


simplic ity with stre ngth and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to ‘become detached and mislaid. ¢ Atl wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 



















s@ 





OBI £2 "KON "Ld 


SNOS ,SHBORNV: 


° 












RES Superior 10, 12 & 16 in. 
>s i 
= 3 
4 peed Lathes 
2 Built by 
BE FAY & SCOTT, Dexter, Me. 
3 . . SS aa Send for Description. 
vo 
RN 


64 NARLES MURRAY=3%< 
™ KITT INER ETRE TAS 
‘5S: ANN’ ST.3* NEW YORE: 


THE BARAGWANATH STEAM 
JACKET FEED WATER 
ean & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICACO. 
Best Feed Water Heater 
IN THE WORLD. 
Delivers Feed Water several 
degrees above boiling point. 
REDUCES BACK PRESSURE 
ON ENGINE. 

Prevents and removes Scale 
and incrusta‘:on from Boilers. 


SAVES FUEL. 


Increases the steaming capa- 
city of boile rs, and saves 
boiler repairs. 


WH, BARAGWANATS, 


PACIFIC BOILER WORKS, 
: CHICAGO, ILL. 





Five smaller sizes, at $” to $ 27. 
TRENTON, N. J. 


allel Vise thet will stand heavy work. 


EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 


inch Lever. 


Fisher a acre Leg Vise, 


Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROZEN. 








Manufacturer of 
Patent Automatic & Hand 
Cylinder Oil Pump, 
Flue Cleaners, 
Gauge Cocks, 
Ratchet Drills, 
&ec. Special 
ties in Engine 
A Supplies. 








A.F.CUSHMAN 


at Sines, i tae ependent, 4Jaw 
MANUF ACTURER OF n 


real Geared 





achi and Amu 
Centering and Drill Chucks, 


| HARTFORD .CONN.U.S.A. que vei Gham, 


lhe ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 














The most reliable Oiler in the market. 
Cc. M. MORSE, Eastern Agent, 12 Cortlandt &t., 


» THE DUPLEX INJECTOR, 


THE BEST BOILER 
mer’ KNOWN. 


Not liable to get out of | 
order. Will lift water 25 | 
feet. Always. delivers | 
water hot to the boiler | 
Willstart when it is hot. 


Will feed water through| AMERICAN SAW COQ., 


a heater. Manufactured 
S. ASHTON HAND, 


and for sale by 
Toughkenamon, Chester Oo, Pa, 


JAMES JENKS, 
MAKER OF FIRST-CLASS 


ENGINE LATHES 


Is now in position to put on the market 


14” ENCINE LATHES OF NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 


se 


| Patented 

August 31, 1875. 
| 
| 





lm FEED © 





Trenton, N. J; 








JeEwee 


y FLUE HOLE 
_ CUTTERS. 


— With Renewable Cut- 
ters. Kept on? by 
grinding on end. 


co.. “CHICAGO. ILL 





MYERS (MFC. 








fMORERSTER MACHINE SCREW co. 





HI LIBERTY ST NEW YORK 


MANUFACTURERS OF 


‘CN Philadelphia, Pa STANDARD MACHINE SCREWS. 
IMPORTERS OF JONAS & COLVER’S 


i FINn TeoL sTHBtL. 


FOR CUTTERS, MILLS, TAPS, REAMERS, AND ALL 


Ein mt TOO ise. 


SEND FOR STOCK AND PRICE LIST TO 
PRATT 2 CANDEEZ, Etartford, Conn. 


REVOLVING HEAD SCREW MACHINES avromas'ric'wine Freep. 


Of Extra Strength and Power, of a Superior Design and Finish. 


WICACOSCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 


TIE 


Ti Boiler. 


Safety—Economy in Fuel—Low Cost of Maintenance— 
Dry Steam without Superheating. 


_ Address, 


TOOLS for Machinists, Amateurs, Jewellers, Model 
Makers, Blacksmiths, Carpenters, Coachmakers, etc. 
Send 20 cts. ~~ new Metal Worker's Cats “hae 300 Pages. 

d Worker's Catalo 

TALLMAN = ‘uc FADDE 



















Correspondence solic ited. 
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WILLIAM SELLERS & CO..,\PORTER - ALLEN: ‘HIGH SPEED ENGINE. 


PELILADELYEPHIA, PA 












MW Shafts, 
T Lathes, 
Hydrau'ie 
Bridges, 

Patterns, 


NEW YORK OFFICE, No. 


Mashiay’ Shop ant Railway 


EQUIPMENTS. 


Couplings, Hangers, Pulleys, Mill Gearing, Cte., 
Planers, Drills, Shapers, Bolt Cutters, Twedell’s 
Riveters, ete. Railway Turntables and Pivot 
Gifford Injectors, Seller's Improvements. New 
Simple, Effective. 


79 LIBERTY STREET. 





wmMéM. MUNZER, 


Manufacturer of 


IMPROVED 
CORLISS 
ENGINE. 


e» [St AV.Cor. 30th » 
New York, 











BARNES’ 
Patent Foot and Steam Power Machinery. Complete 
outtits for Actual Work-shop Business, Lathes for Wood 
or Metal. Circular Saws, Formers, Mortisers, Tenoners, 
ete., etc. Machines on trial if desired. Descriptive Cata 


logue and Price List fre 
W. F. & JOHN BARNES, 1996 Main St., ROCKFORD, ILL. 
CURTIS 


Pressure Repulater 


For Steam, Water and Air, 
MANUFACTURED BY 
Curtis Regulator Co. 
51 BEVERLY ST., 


- Mass. 





Boston, - 


AGENCIES: 
New York. 


GENERAL 


109 Liberty St., 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Il. 
Cor. Holliday and Saratoge 
Streets, Baltimore. 


UNON BESS MES. C2 
L 


CHICACO, IL 


Manufacturers of 


ORME’S PATENT 
LOCOMOTIVE 
MARINE 
RELIEF 
LOCK-UP 
SAFETY VALVES. 











OVER 


AUTOMATIC CUT-OFF 


Embodying a New System 
of Regulation. 
THE GOVERNOR 
WEIGHS the LOAD 
The most perfect 
governing ever 
obtained. Send 
for circular A. s 
BALL ENGINE CO, 


ERIE, PA. 










10,000 


SCHLEICE UR, SCHUMM & CO 
Main Office & Fact ry. 33d & Walnut Sts., P hilad’a, 
Branch Office, 214 Randolphst., Chicago. 


FOR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 
MINERAL WW OoL. 
Sample and Circular free by mail. 

U.S. MINERAL WOOL CO., 22 Cortlandt St.. N.Y, 














» FIELD| 
WP. Davis re ey au 


NY. £4 











TEAM PUMPS, AIR COMPRESSORS, 
Friction Hoisting Engines, Vacuum Pumps 
and Conde nsers, General Machinery, Steam En- 
gines. Capac ity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 
The Norwalk Iron Works Co., 


SOUTH NORWALK CONN. 





These Valves have been ap- 
— proved by U.S. Government. 
N. ¥. Office, 115 Broadway. 
UPRIGHT 
D | | 
ALL SIZES. 


AND 


= Turning 


Is. 


72-inch swing 


> AIORD 


Ohio, 





Cincinnati, 


The Pusey & Jones Co. 


jg WILMINGTON, Del. 


RUILDERS OF 





STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally. 


THE SOUTHWARK 
FOUNDRY AND 
MACHINE 60., 


Sole Manufacturers: 








The UNITED STATES GOVERNMENT 
selected for the Post Office in Philadelphia, 
200 H. P. Porter-Allen Engines, which are 
being built, and will soon be erected. 

The NEW HAVEN WIRE CO., New Haven, Ct 
have ordered Two 300 H. P Porter-Allen Engines 
for the new factory which they are building 

The CAMBRIA IRON CO., Johnstown, Pa. will 
soon put at work their eleventh Porter-Allen Engine. 

\]l the others are doing excellent work. The first 


has 
Two 
now 









430 WASHINGTON AVEN} k, 
PHILADELPHIA, 





We have also unsur- 
. nassed facilities for the 
‘onstruction of 


_ Blowing Engines, 
Hydraulic Machinery 
Sugar Machinery. 


and heavy work gener- 
ally. 

Porter-Allen plant put in these works,six years ago, 

for rolling mill purposes, with same boilers and en- 

gines, relatively equivalent to the former, donbled 

the output of the Works. 


\ hanasomely illustrated new work on High 
Speed Engines has been issued by us for,free distri- 
Lution among *ngineers and manufacturers. It has 
excited such an interest among scientific men and 
engineers as to call for another edition. 





~ THE 


: Se ESTROUS 





Automatic Engines, 30 to 300 Horse Power. 
Throttling Engines, 4 to 100 Horse Power. 


Over 450 Engines and 10,000 Horse 
Power now in use. 


SEND FOR ILLUSTRATED CIRCULAR AND 
REFERENCE LIST. AND 


ASK OUR PRICES! 
THE WESTINGHOUSE MACHINE COMP’Y, 
PITTSBURGH, PA. 


Address, if more \ 94 Liberty St., NEw _YorkK. 





convenient, our 14 South Canal St., CHICAGD. 
Braach Othices: / 401 Elm St., DaALias, TEXAS 
Balanced Spindle, 


U PRIGH Quick Return. 
Drills to center of 1) RILLS 
‘ 


11 inches. 
PRICE, - - $55.00. 
¥ LODGE, BARKER & CO. 


(AGBENTS.) 
189 W. Pearl St., Cincinnati, 0. 














BRIDGEPORT BOILER = WORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 

The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known, Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 

aag°Send for descriptive Circular. 









/ P. BLAISDELL & 00., 


Manufacturers of 


Machinists’ Tools,~ 


WORCESTER, MASS. 





‘The Lightest, Che apest and Best d Best Covering inthe Market. 


Cc. C. COWPLAND & co., 
744 Broadway, New York. 


THE HENDEY MACHINE CO. 
TORRINGTON, CONN. 

15, 24 and 30 in. Shapers. 

t ft. x 16 in., 5 ft. x 20 in., 6 ft. x 
24 in., 6 ft.x 26 in., 8 ft. x 26 in. 
and 8, 10, and 12 ft. x 30 in. 
Planers. 

> ft. x 12 in., 6 ft. x 12 in., 6 ft. x 
15 in. and 8 ft. x 15 in. Hollow 
Spindle Hand Lathes. 


AMATEURS’ HAND PLANERS, SHAPER AND 
PLANER CENTERS, SLIDE BESTS, &c. 


7] The Hoffman Lubricator. 


“12 For Stationary and Locomotive En- 
gines. The simplest Cup made. No 
water column to freeze. Lock the feed 
and it runsitself. Address, 


O. A. JENKS & CO., 
BINGHAMTON, BROOME C0., 
P, O. Box 287. Niw YORK, 












PRM EY & FOOT, 
I UA a 





Designed expressly for nice machinists’ work. 
By ase an xpress lutely level surface can be ob- 
tained with very little trouble. Size of File Block, 





214” wide, 10’ long, 34” thick. 
KEARNEY & FOOT, 101 Chambers St., N. Y. 
— A —— 
New Drill P 
OW Uolds PGS. 


Sensitive enough for the 
smallest drills, powerful 
enough to bore a Rin, hole, 
and so handy that it brings 
joy tnto the worst machine 
shop. Sterling Elliott, 

Newton, Mass, 
ALSO, 


Elliott's Cutting-Off Too 








DREDCES 
guaranteed to excavate 50 per cent, more material 
from hard bottom than any other machin 
¥ 
EXCAVATOR 
has a capacity of 6 cubic vores per minute in gravel. 


Very efficient and durable in the hardest h: ard pan. 
Verrick lifts 8 tons. Circulars furnished. 








Dredge. 





Combination 





Pri a =a 








Combined Steam Excavator and Derrick Car. 
OSGOOD & MACNAUGHTON, 
ALBANY, N. Y., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y. 








WAL. B. BEMENT & SON, 


PHILADELPHIA, 


Manufacturers of 


Metal Working Machine 
TOOLS 


all descriptions, and of a great number of 
sizes; including 


STEAM HAMMERS, 


Steam ald Hydraulic Riveters, Cranes, Punches and 
shears, Bending Rolls, Plate Planers, &¢, 
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THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 





















Built for Heavy and attainable Economy of 
Continuous Work, and Fuel. Circular and Prac- 
adapted to any re- tical Treatise on Steam 


Engineering sent on appl 
cation. 


quired speed. 


THE 
HARTFORD 
Ff ENGINEERING 
- COMPANY, 


HARTFORD, CONN. 
‘ New York Office, 
~ Rooms 72 and 73, Astor House, 





The BUCKEYE AUTWATIC CUT-OMT 


74 CONTRACTS 
‘| PROMPTLY 
EXECUTED. | 


Trade circulars and prac- 
tical treatise on Steam En- 


gineering free by mail. 





These Engines are carerully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE C0,. Salem. Ohio. 
STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; uniform at all ranges of power or wr 
pressure ; the fewest parts and working joints ; the best material 
COrre’ tly distributed, and unexcelled in workmanship, balance, 
and smooth running. 


For Eastern and Southern States, apply to the 

Straight Line Engine Co., Syracuse, 
the West and South-West, to the 

M,C. Bullock Manufacturing Co., Chicago, IL 


BATLAS HA 


| ORKS 


NDIANAPOLIS, IND., U.S.A. f 
MANUFACTURERS OF 


=r Je.) STEAM ENGINES Sse 
# b/ AND BOILERS, 


CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY ~ 


Fox, Turret and Speed Lathes 


—AND— 


Swivel Head Engine Lathes. 





a 
For 











Mtn me ae it 





Gear 
Cutting 








(18 and 26in. from new patterns.) o ’ Machine 
GEORGE GAGE, WATERFORD, N. Y. = ae 
B. BURBANK & CO., <5 
MINERS AND SHIPPERS OF Sy - 
EFLUOR SPAR, rh het 
Furnished in any quantity, EVANSVILLE, IND.” ° = 


<A BEVEL GEARS, 


‘ Cut Theoretically Correct. 


© For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 
440 N. 12th Street, Philadelphia, Pa 


CUTTING MACHINERY, SHAFTING, 






HYDRAULIC OIL PRESSES, and VENEER 


Planers, Gear Cutters, Shapers, Slotters, 





NEWARK, N..J., Manufacturers of 


HEWES & ah ee IRON WORKS, 








Mi 


WATTS, CAMPBELL & 


—_—— 


ACHINIST 15 


C NEWARK. 
"y Nd. 


MANUFACTURERS OF 


Improved Corliss 


STEAM = 


Tn Full Variety. | 
Sizes varying from 30 to 2000 H, P, 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Neon-Condensing or Compound. 


Send for Circular. 










A. WELCH, 


MANUFACTURER OF 


Patent Automatic 


CUT-OFF 


‘EUS 


N. J. 





en, 





OUR SPECIALTY IS 


Economical Powers 


ove has Exploded, or can 
show a rupture—due to 
their ute safety 3 
and simplicity. In finish 
and construction these 
Engines are admirable, 4 

and will Compare favor- 

ably with those of higher 
pric e. Each is b il’ on a perfect syste m of duplicat- 
Ing parts—a point of convenience to customers. 

Correpaaseis © solicited, and Catalogues mailed to 
any adaress 


SKINNER & WOOD, 


"Established 1867 ERIE, PA. 
COCK & WILCOX co. NEW LETTER PREss. 











abs 





~ BURLY OF LUIS RET SWRA 





THE BaB 


WATER-TUB EXTRA TABLE, 
STEAM BOLLERS. ( ‘he wd, 7 ortable, Re ‘liable 
107 Hope St., GLASGOW 3¢ Cortlandt St., NEW YORE. and Orname ntal. Time, 


_Labor and Space saved. 





ee BONTON: ‘Three strokes of the lever 
gives a clear and perfect 
PHIL ADELPHIA: copy in i aeeeeaee- 
2N. 5th St. Send for Illustrated Cat 


PITTSBURGH; COPYING. ? RESS CO. 


New York Office, 628 Broaiway. 


THE U. S. PNEUMATIC 
Factory, New Haven, Conn. 


W. 
— pike aS 


OFIN 


For STEEP and FLAT ROOFS of all kinds; 
be applied by ordinary workmen at ONE 
THIRD the cost of TIN Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 





S. Canal St. 
NE WwW ORLEANS 
54 Carondelet St. 
4 SAN FRANCISCO 
50 8. Mission St 
HAVANA 
60 San Ignacio. 






Li} 





Send om nearest pe ne Circul ar. 


New & erin Machinery, 


Win. x Blo ft. 
Engine Lathes, llin x 4and 5ft 

3 in. x5, Hand & ft. 
x5, 6 and ft. 
16in. x 6 ft 
each, Engine Lathes, 16 . = G. 7, 
Engine L athe , 18 in. x 6, 





1 Engine Lathe, 
1 each, 
1 each, 
1 Engine L athe, 





14 in. 
Sand 10 ft. can 
10 and 12 ft, 

20 in. x &, 10, 12, 14 and 16 ft 
2 in. x 8, 10, 12, 14 and 16 ft. 














1 
1 
1 
1 
1 ~ 3 
1 24 in., any length of bed to 26 ft roofs of all kinds. Addre ss, a 
26 in. ‘a ‘ Oe ft "WwW. H. STEWART, 
SECOND- HAND MACHINERY, 1 28 in., 16 ft 74 Cortlandt St., New York. 
CHEAP. 1 28 in., 2s ft 
1 30 in., 28 ft 
13in. x 6 ft. Engine Lathe. Watts, Campbell & Co 1 36 in., 20 fT 
15in. x 8 ft 7 se Pratt & Whitney. 1 42 in., 28 ft. 
15 in. x 8 ft. Fitchburg Machine Co 1 “ iS in.. “ : 2») ft 
17 in. x8 ft ss. Lineoln 1 I5in., X 4,6 and & ft. Rod feed only, 
18 in. x8 ft : Lathe & Morse. ee Ric 1 each, ial Lathes, 13 and I4in. x dand 6 ft 
e in. X . . pam ; > 1 Fox Turret Lathe, 16 in. x 6ft 
wU in, X 6 Tt. ro 2 layer, X& CO : P : 1 Fox Lathe, im. x5 ft. Round Arbor uri ge 
16 in. x 16 in. x 3 ft. Planer Hendey. Good order The Allen Patent High Speed Engine, 5 anak, aml Timed We. 98 th end 13 tm swine "eu 
36 In. X 386 in. xX 12 ‘laner. Niles. . : ' 33 : , 1 Iron Planer, J8 in. X 18in. x3 ft 
: nsing Nor.-( » : ic 
= tSerew Machine Brown & Sharpe. A 1. poate onde penton es emma 1 each, Iron Planers, 2oin. x Win. xdand oft Address, TAYLOR MFG. CO., Chambersburg, Pa. 
No.3 ‘ . Br . “—o—_ a : . 1 Tron Planer, 24 x 24 x 6 ft Please Mention this Paper.) 
Brown & Sharpe Universal Miller ; Second-hand, Steam Fittings. 1 each. Tron Planers, 26in. x 26 in. x Fand 10 ft. 
13, 16, 20, 24 30 2 ~~ pa eb I at he Ame “— si tae "un xan in “4 a LIST OF NEW MACHINERY 
3, 16, 20, 24, 30, 42 swing Engine Le 8. 2S j sin.» 
16 in. x 6,7,8,10 and 12 ft. Engine Lathes. Bridgeport 1 each, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright FOR SALE. 
244 in. & 36 in. swing. Engine Lathes, Fifield. Te gy re: 
: DRILLS ; each, Nos, 2, 3, 4 and 6 Spindle Gang Drills, One Engine Lathe, w) feet bed, 42 in. swing 
16, 20, 22, 26, 30 in. x 36in. Prentice New. each, 8, 10, 12, 15, 18 and 24 in. Shapers One ni Is 3b ) 
Slate Sensitive j ‘ each, Nos. 1, 2,3and 4 Milling Machines One. each 14, 16 and 18 feet bed, 30in, 
Pratt & Whitney, No. 0 and No. 2 Gang. No. 2 Milling Machine. Lincoln Pattern, Swing : . 
42 in. Radial Drili Box me! each. Nos. 2. 4. 5 Wire Feed Screw Machines One Engine Lathe, each 10 and 12 feet bed, 27 in. 
- _ PLANERS each, Nos. 3 and 7 Spindle Nut Tapper BWInk. | a 
16 in. x 16 in. x 42 in bridgeport New. Boring and Turning Mill, each 50 and 72 in One Engine Lathe, each 8, 10 and 12 feet bed, 23 in 
win.x 2in.x5ft. Ames oF Gray’s Screw Machine, to take all sizes to 1 in Swing. | d ; 
24 in. x 27 in.x 6,7 and 8 ft. 26 in. Gear Cutter. One Engine Lathe, each 8, 10 and 12 feet bed, 19 in 
Zin. x Win. x 6, 7 and & ft. SECOND-HAND. aa WINE 
4 in. Hewes & Phillips’ Shapers New Engine Lathe, 16 in. x 6 ft rhree Engine Lathes, 8 feet bed, 18 in, swing, — 
iS in. x “ in money Shapers. iid " , " . nf 5 each, Engine Lathes, 18in. x 6 and & ft. a each 6 and & feet bed, 16) in 
8,10, 15, 20 and 25 in. Gould & Eberhardt Shapers. ** A Planer, 24 x 24 x 5and 6 ft. Swing 
No. 2 Lincoln Pattern Milling Machine. Ames. New i os = - — wes 30x 30x 7 ft. and & ft. One Engine Lathe. 5 feet bed, 111m. swing. 
No. 2Screw Machine, wire feed. Secor, New. "a z * iS ae , 36 x 36x 10 ft Two Tron P laners, to plane S feet, 30 x 30 in 
No. 1 Square Arbor Fox Lathe. Am. T. & M. = = 10 in. Shaper. One to plane 7 feet, 26 x 26 in 
One 15 in. x 5 ft. rurret Lathe. Gage — | 1 2- Spindle Edging Machine Two to plane af feet, 22x wi 
Min. Boring & Turning Mill, Bement & Dougherty | 1 Bolt Cutter, to take sizesto 14 inch = Merriman. 0! ; to plane s feet, IS in. x 16 in 
New York Agent, Suspension Drill. Back Geared. ag toe BA, 96, 9, 3 30 and 38in swing BOGS I 
Sh M ha Cc Return Tubular Boiler, 4 ft. x 14% ft Rdg : 
Brown & arpe Manalacturing Uo. ‘ 2 Lincoln Pattern No. 2 Millers One Shaper, 15 in. stroke. 
Bradley Hammers, All Kinds Machinist’s Tools and Supplies. — ore r Pn ~ stroke 
NEW YORK AGENCY OF THE TANITE CO., ne BO utter, to cnt 2 
Write full particulars of what is wanted. FOR HARD COAL OR COKE, GRANT & BOGERT MACHINE TOOL WORKS, Sond fee, liste of ae and Second-hand esl, 
AND FOR THE NEW POLISHED SHAFTING. 6 George ace achinery Co., 
E. P.BULLARD, 14 DEY ST.,N.Y. SRADLEY & CO., - Syracuse, N.Y. 11, prentiss & CO.,42 Dey St., N.Y, 12! CHAMBERS ¢ 108 READE 8T8., NEW YORK. 








1¢ 


) AMBHRICAN 
mat 1 


MADE BY 


BROWN & SHARPE MP'G. C0. 


PROVIDENCE, R.I., U.S.A. 


This machine has all the movements of a plain Mill- 
ing Macbine, and, in addition, is fed automatically, 
at an angle to the axis of Spindle, and has an adjust- 
ment to stop at any required point. The knee can 
be moved perpendicularly through a distance of 14 
inches, and has a dial giving a reading in thousandths 
of inches. The Saddle, holding the Spiral Bed also, 
has a movement, parallel with axis of Main Spindle, 
of 6 inches, also indicated in thousandths of inches. 
On the Spiral Bed are placed a Head and Foot Stock, 
having centers upon which Reamers, Taps, Drills, or 
Mills can be held for grooving, etc., either straight or 
spiral, right or left hand. The Head, holding one 
center can be set at any angle between 5 degrees 
below a horizor..al to a perpendicular position, and 
upon an Arbor inserted in the Spindle can be cut ang- 
ular Mills, Cutters, or Bevel-gears. The Head can 
also be placed at a right angle on the Bed, and opera- 
tions performed upon the face of work held in a 
cnuck which goes upon the end of Spindle. The 
Vise shown in cut has Jaws 5 inches wide, 1 inch 


the Bed at any angle. 


cation. 





SLOTTING MACHINES, 


9 in., 13 in, and 18 in. Stroke. New Patterns, 


RAM GUIDE ADJUSTABLE YERTICALLY. 


Feeds always take place at upper end of 





stroke—never during cut. 


VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 











PULLEY. BLOCK TRAVELERS. 


WITH WESTON'S DIFFERENTIAL PULLEY BLOCKS. 


a ANY CAPACITY. 





























rong ie all The bridge has longitudinal motion on the tracks, 

: —aI and the trolley transverse motion on the bridge, 

= fas so that the load may be picked up at any point be- 

ee tweeu the tracks, raised to any height, and laid 
down at any other point. 

i} Plans and Estimates furnished free. 


Sole MABRERS, 


Slnen TAL & TOWET ME. C0, 


Manufacturers, Engineers and Machinists, 


=== Principal Office & Works, Stamford, Conn. 
» PuLtvey Buock TRAVELER. BRANCH OFFICES: 


NEW YORK, | BOSTON, PHILADELPHIA, CHICAGO, 
62 READE STREET. 224 FRANKLIN ST. | 507 MARKET ST. 64 LAKE ST, 
JUST OUT.—A preliminary illustrated and descriptive circular of the various types of cranes 
made by us, mailed on application. 






















deep. will open 234 inches, and can be clamped upon 


(2 Illustrated catalogue sent per mail on appli- | 


MACHINIST | November 10, 1883 


Nilling Machine.| THE PRATT & WHITNEY CO., HARTFORD, CONN. 


| Have Ready tor Delivery: 

| Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1 and 3, Manufac 
|turers and Manufacturer’s Bench; Champion Drills; No. 0 Gang Drills, and 
'6 and 10 in. Pillar Shapers. 1, 14 in Shaping Machine; Hand Lathes, 12 and 
| 18 in. swing; Cutting-off Lathes for 24 and 44 in. diameter. Revolving Head 
| Serew Machines, Nos. 2 and 3; Hand Milling Machines, Nos. 2 and 2; Power 
| Milling Machine, Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2, 3 and 4; 
National, Nos. 2 and 4. Nos. 1 and 2 Screw Shaving Machines ; No. 1 and 2 
Screw Slotting Machines. 16 in. Spinning Lathes. 13 in. Plain Engine Latbes. 
13 and 16 in. Weighted Screw.Cutting Lathe. One Double Connection 
| Power Press. Index Milling Machines. No. 2 Horizontal Tapping Machines. 
'Cutter Grinders. 16 and 20in. Planers. Drill Grinding Machines. Have 
‘increased discount on Combination Lathe Chucks; quotations on application 
| Can furnish at 3 to 8 weeks’ notice, 24, 30, 34 and 40 in. Planer. 





BILLINGS & SPENCER Co. 
HARTFORD, CoNnn.U.S.A| 


Also Billings’ Patent Adjustable Pocket Wrenches, ttatc 


Inches, 
FINISHED SCREW PLATES AND DIES, BILLINGS’ PATENT DOUBLE ACTION RATCHET DRILES, TAP 
AND REAMER WRENCHES, GENUINE PACKER RATCHET DRILLS, CLAMP, DIE AND COMMON 
LATHE DOGS, COMBINATION PLIERS, BEACH’S PATENT THREAD-CUTTING TOOLS, BAR- 

WICK PIPE WEENCHES, BILLINGS’ PATENTED DROP FORGED AND COLD- 
PRESSED SEWING MACHINE SHUTTLES, AND ALL DESCRIPTIONS 
OF STEEL AND IRON 


DROP FORGINGS. 


Can be seen displayed in our space, No. 1,403,New 
England Manufacturers’ & Mechanics’ Exhibition,at 
Boston, Mass. 

S. A. SMITH, 


154 LAKE ST., CHICAGO, ILL., 
WESTERN AGENT. 


DROP FORGINGS 











PORTABLE & 


ECLIPSE "ss ENGINES 





7A 
S- 
- 
TRACTION <3". 
S 
Stationary Ou = 
Engines. - Pt 
an 
Tron and Steel = = 
Boilers. “<5 = 
Portable Cir- S7 
cular Saw ca 
Mills. 2 
ge =Threshers & - 
———S> Separators. = 


Suece 





Lathes, Planers, Drills, &c. 








= = 
Send for Catalogue and say where you saw this, an 
eo < 
==> > 
FRICK & CO. si 
<_ o 
Waynesboro, Franklin Co., Pa. = 3 
“BS 
— 5 
aaa o> 
@eae fi 
wie Sa) £ sb 
OZ.» WP= 
Zz" © 
mee 2g 5 
Bees us “ 
PAT 
~ 25 : 
Sees 
Ege J t & o 
Soaks 
$72" 139 & 141 Centre St., New York, 
gEf¢ MANUFACTURERS OF 
Re aS 
—_ 


tle 


saul 
nna 


MACHINISTS TOOLS, 


Milling Machines, 
Drill Presses, 
hats Hand Lathes, 





GEO. W. FIFIELD, 














LODGH, BARKER & CO. | 


North-West Corner of 6th Street and Eggleston Avenue, Cincinnati, Ohio. | 


MAN'F’RS OF ENGINE AND TURRET LATHES. | 


AVNOUNCEMENT. 


Weare about to replace 20 Lathes, from 12” to 25” swing, with lathes of our latest 
design, and offer these tools at second-hand prices, None have been in use over 3 years, : 
and all arein good running order. 


A. GOULD & EBERIARDT 


Punching Presses 
DIES AND OTHER TOOLS 


EY METAL GOODS, 
peor FORQGINGS, 2c, 


Stiles & Parker Press Co4 











ORDERS AND CORRESPONDENTE 


SOLICITED. 








Tapping Machines, 
==. Cutter Grinders, &c. 


SEND FOR NEW ILLUSTRATED CATALOGUE 
containing descriptions of the above machines. 


fo. LRT CHWoORTIT, 


Oprietors. 


THE BUFFALO STEEL FOUNDRY)"'n:¥-° 








97 to 118 
N.J.R.R. 
Ave, 






26 in. xX in. x 6g ft., wt. 7,000 ]bs, 


New Descriptive Circular now 





THE GRAY PLANER. 1 


» ft., wt. 8,200 Tbs. 


26 in. x 26in. x 8% 


Cc. A. GRAY, Jr. & CO,, ‘ 


COR. 8TH AND SYCAMORE STS. 
CINCINNATI, OFLIO. 






ready, 





EXHAUST-STEAM-INDUCTION 
Always Reliable. 





SCHUTTE 
| 





| full or more, 
| 


J. M. ALLEN, Present. 


& GORKHRING, 


Tan KORTING 


Send for Circular. 
| Will lift water without any pump. Operates equally well when supply flows to condenser from one foot 
Requires no hot well, no elevated tail pipe, or tank. T 


| OFFICES AND WAREROOMS: 
12th & Thompson Sts. Phila. | A. Aller, 109 Liberty St. N.Y. | Jarvis Eng. Co., 7 Oliver St. Boston. 


Manufacturers. 


CONDENSER. 


2 


© most satisfactory results obtained, 








Wy. 


Patent Shapers 
QUICK Adjustable Stroke. 
Can be CHANGED while in MOTION, 


B. FRANKLIN, Vicr-Presipent. 
pee: & 






ROU oe Po. JJM.CARPENTER © 


PAWTUCKET.R.1. 


MOGU OUP AR ERE eae es 





MANUFACTURER 


TAPS & DIES. 





